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 2001 PULSE INDUSTRY HIGHLIGHTS 
The 2001 season in Western Australia (WA) was uncharacteristic, with winter droughts and 
plentiful spring rainfall in most regions of the State.  Generally, the growing season rainfall (May 
to October) for many areas was below average.  Most of the cropping regions in WA 
experienced opening rains in May, however dry conditions through most of June and July 
limited further sowing opportunities and inhibited the growth of germinating crops.  With the 
outlook appearing bleak, rainfall in late July, and cool, wet conditions during spring, revived 
expectations for a good harvest.  The fungal disease incidence was generally low in the majority 
of pulse crops, occasional reports of blackspot in peas and chocolate spot in faba bean were 
received whereas, ascochyta blight in chickpea was observed in many crops.  Yield and quality 
losses due to the disease, however, were inconsistent.  Where crops were managed using 
recommended strategies, crop damage was minimal.  Yields of pulse crops were variable, but 
quality was generally good.  Commercial yields ranged between 0.2-1.0 t/ha for desi chickpea, 
0.8-2.8 t/ha for field pea, 0.6-3.0 t/ha for faba bean, 0.4-1.8 t/ha for lentil and 0.7-1.5 t/ha for 
vetch. 
Prices for field pea during 2001 were excellent.  They exceeded $280/t and remained steady 
throughout harvest.  Prices for desi chickpea and red lentil reached more than $600/t early in 
the year, and have remained firm at around $450-500/t.  Faba bean prices declined during 2001 
due to carryover stocks sold to Egypt just prior to harvest.  This is not expected to occur in 
2002, with prices forecast to recover to $250/t.  
The area of pulse production declined by in WA during 2001 compared to the 2000 season.  
The area was approximately 20,000 ha for chickpea, 45,000 ha for field pea, 13,000 ha for faba 
bean, about 4,000 ha of lentil, and about 5,000 ha of vetch.  The decrease in area was largely in 
response to the dry start to the season and concerns with ascochyta blight in chickpea.  More 
than half the area sown to field pea was in the Esperance region and a record 32,000 tonnes 
was delivered in the port zone.  This was more than 20,000 tonnes over the previous record.  
There was an increase in the allowable moisture to 14% for harvest pulse seed in 2001, which 
allowed earlier commencement of harvest.  Field trials in 2001 have also suggested that greater 
seed yield and improved seed quality are produced when the crop is harvested at higher seed 
moisture. 
A new variety of field pea, Dunwa, was released during 2001.  This variety, along with Helena, 
produced the greatest seed yields in variety evaluation trials this season.  Dunwa seed will be 
available for commercial production in 2003.  Research on phosphorus (P) nutrition has 
highlighted that field pea has a greater requirement for P than wheat. 
Agronomic, weed and disease management packages for pulse varieties continued to be 
developed in all regions through an extensive field program in 2001.  Research continued on 
variety and germplasm evaluation, row spacing in chickpea, field pea phosphorus nutrition, 
pulse seed moisture at harvest, granular inoculums, and herbicides for broad-leaf weed control 
in pulse crops.  Large scale demonstration trials of pulse varieties, field pea harvesting, crop 
topping and disease management strategies were conducted on farms.  Work on the 
epidemiology of major fungal diseases of pulses continued during the 2001 season.  Other 
more basic research on foliar nitrogen application under terminal drought, Helicoverpa 
resistance and cold tolerance of chickpea, and pea weevil resistance in field pea was conducted 
during 2001.  
Evaluation of kabuli chickpea germplasm introduced from overseas continued in 2001.  Several 
kabuli chickpea lines from Turkey/International Centre for Agricultural Research in the Dry 
Areas (ICARDA) have demonstrated superior ascochyta resistance and agronomic adaptation 
in Australia.  Promising lines were bulked-up at during 2001 and limited yield evaluation trials 
will be undertaken in 2002.  Four promising kabuli chickpea lines introduced from Spain and 
Mexico have been identified for the high value kabuli chickpea industry in the Ord River 
Irrigation Area (ORIA).  The introduced lines have extra large seed and superior yield compared 
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to Macarena, the standard variety.  Basic seed production and further evaluation of these lines 
will continue in 2002 in the ORIA. 
Howzat, a newly released variety of desi chickpea with moderate ascochyta resistance, was 
evaluated in large-scale demonstration trials in the northern agricultural region.  Howzat 
exhibited greater ascochyta resistance and comparable seed yields to Sona. Considerable 
progress is being made in identifying sources of ascochyta blight resistance in chickpea, and a 
number of promising lines are beginning to emerge through the local breeding program and the 
national Australian Coordinated Chickpea Improvement Program (ACCIP).  Three locally bred 
and four Eastern States desi chickpea lines are showing good ascochyta resistance and seed 
yields in WA.  These lines are now being fast-tracked to variety release.  Six kabuli lines also 
showing promise in Victoria, New South Wales and WA, are being considered for commercial 
release in the Eastern States.  
Progress is also being made in the development of lentil varieties.  New advanced lines 
developed from crosses made in the Coordinated Improvement Program for Australian Lentils 
(CIPAL) with improved disease resistance and agronomic characteristics (height and biomass) 
are now being evaluated in interstate trials.   
Selected faba bean germplasm from the NSW breeding program was evaluated for the first time 
in WA during the year.  This germplasm is likely to be well suited to the northern agricultural 
region of WA.  One line in particular, (SP95054) showed good general adaptation and will be 
intensively evaluated in 2002. 
Following excellent results with Lathyrus cicera (cv. Chalus) as a feed for pigs and sheep, a 
study was undertaken to evaluate its potential in the poultry industry for laying hens.  Hens 
eating diets including Chalus showed a significant trend to greater consumption and produced 
significantly more yellow egg yolks.  It was also shown that the Chalus content did not affect the 
feed conversion ratio, or the size or shell thickness of eggs.  The neurotoxin, ODAP, was not 
detected in any significant levels in eggs, breast meat, liver or brain tissue of hens fed Chalus in 
diets.  
Major pulse field days were organised in conjunction with the pulse grower associations.  These 
were all well attended with about 40-100 growers present at each meeting.  Pulse field walks 
were held at trial sites on farmers’ paddocks throughout the grain belt, which allowed first hand 
observation of current work on pulse management and new varieties.  Numerous press 
releases, television and radio interviews, newspaper and magazine articles by the project team 
helped promote pulses in WA.  About 15 contributions to corporate publications (e.g. AgMemo, 
Primary Focus) and technical bulletins were published and five issues of ‘On the Pulse’ 
newsletter were produced during the year.  A total of 10 scientific papers, three book chapters 
and three conference papers on pulses were published during 2001. 
The Pulse Association of the South East (PASE), pre-sold 15,000 tonnes of field pea in a 
cooperative marketing exercise following similar success in the 2000 season.  The Great 
Southern Pulse Growers Association (GSPGA) collected additional footage on field pea 
establishment, land preparation, crop topping and harvesting techniques, which will be added to 
the field pea harvesting video.  The new video will be available during 2002. 
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BACKGROUND 
Grain legumes (pulses) are rapidly becoming a vital part of Australian agriculture as farmers 
appreciate the benefits these crops provide in the development of sustainable production 
systems.  Growers in WA have benefited for many years from growing narrow-leafed lupin 
(Lupinus angustifolius) on deep coarse-textured soils with a neutral to acidic pH.  However, 
narrow-leafed lupin is poorly adapted to the calcareous red-brown earths, duplex soils and 
shallow red earths which occupy a substantial area throughout southern Australia.  Growers 
looking to intensify their cropping require one or more pulses for these soils. 
The term 'alternative grain legumes' coined in the mid 1980s refers to grain legumes suited to 
fine-textured alkaline soils where the narrow-leafed lupin is poorly adapted.  Cool-season grain 
legumes can be separated into those with immediate potential for inclusion into WA farming 
systems and those with medium-term potential (Figure 1). 
Figure 1. The range of cool-season pulse options for southern Australia. 
Pulses with immediate potential 
Pulses with immediate potential are all fully domesticated crops.  They are grown in many parts 
of the world  -  chickpea (desi and kabuli), lentil (red and green), faba bean, albus lupin and field 
pea.  These are mostly used for human consumption and hence, are called pulses. 
A preliminary investigation of pulse production, consumption and trade in the Indian 
sub-continent identified an excellent market for desi chickpea, field pea and lentil in India, 
Pakistan, Bangladesh and the Middle East (Siddique 1993, Van Rees, Siddique and McClelland 
1995).  Although these countries are the largest producers of pulses in the world, they are also 
the largest consumers and static production coupled with increasing population is creating an 
enormous demand.  Based on the present rate of population growth and improvements in the 
economy, the additional demand for pulses will be about 3-6 million tonnes per annum by the 
year 2005.  Thus, the medium-term outlook for pulse markets looks promising.  However, we 
need to keep a close eye on pulse production and export from our competitors (e.g. Canada 
and Turkey) in the world market. 
In the case of faba bean and albus lupin, the human consumption markets are mainly in the 
Middle East and in the Mediterranean region, and are relatively small.  However, faba bean is 
also well established as a stockfeed.  Although albus lupin is higher in protein than the narrow-
leafed lupin, there is some concern in feeding them to monogastrics, especially pigs, and this is 
being clarified so they will be widely accepted for stockfeed purposes. Providing anthracnose 
can be managed effectively in albus lupins (resistant varieties), growers can exploit these 
Pulses for WA
Field pea
Pisum sativum
Chickpea
Cicer arietinum
Faba bean
Vicia faba
Lentil
Lens culinaris
Albus lupin
Lupinus albus
Coarse textured, acid soils
Yellow lupin
Lupinus luteus
Fine textured, neutral to alkaline soils
Immediate potential
(pulses)
Grass peas
Lathyrus spp.
Narbon bean
Vicia narbonensis
Vetches
Vicia spp.
Rough-seeded
lupins
L. sativus
L. cicera
L. atlanticus L. pilosus
L. cosentinii
L. ochrus V. sativa V. monantha V. lutea
V. benghalensis V. ervilia
Medium-term
    potential
Narrow-leafed lupin
   Lupinus angustifolius
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markets.  In the long-term, faba bean and albus lupin will attract prices above narrow-leafed 
lupins as stockfeed, with a $20-30/t premium for human consumption.  Over the past three 
years, however, a reduction in the faba bean production in China resulted in high human 
consumption prices, about $50-100/t more than stockfeed prices.  Field peas have good human 
consumption markets overseas and attract a $20-50/t premium over narrow-leafed lupin grain. 
The recent bovine spongiform encephalopathy (BSE, mad cow disease) scare in Europe has 
also resulted in a large interest in plant production for animal feed industries in Europe and 
elsewhere. 
Pulses with medium potential 
The second group of pulses has medium-term potential for WA and include species such as 
grass pea (Lathyrus species) narbon bean, vetches and rough-seeded lupins (Figure 1).  These 
semi-domesticated species are grown for stockfeed (both forage and grain) and human 
consumption in many under-developed parts of the world, however they contain various anti-
nutritional factors and will require further breeding or processing before they are widely 
accepted as food legumes.   
Research and industry development of the pulse crops with immediate potential is being 
undertaken largely through the Department of Agriculture, while the Centre for Legumes in 
Mediterranean Agriculture (CLIMA) at The University of WA is concentrating on the species with 
medium potential in addition to some basic research on the pulse crops.  Good progress has 
been made with the Lathyrus species and a line of Lathyrus cicera (ATC80490-Chalus) was 
released for commercial production in 1998.  Low neurotoxin lines of Lathyrus sativus and 
narbon bean are also under going seed multiplication for possible release.  A more detailed 
description of the species with medium term potential can be obtained from their individual 
sections in this book, previous reports and scientific publications (see section on Publications by 
Pulse Productivity Project Staff).  Vetches have also gained popularity, especially in the 
southern regions, where they have been used as green manure, hay fodder and grain crops.  A 
vetch production technology manual was published recently to promote the crop in the farming 
systems of WA. 
Future 
Agronomic research and genetic improvement of the pulse crops within the Department of 
Agriculture and other research organisations has intensified over the last eight years and we are 
now seeing an increase in the area of production of these crops.  A similar increase in narrow-
leafed lupin production occurred in WA in the early 1970s, which was followed by a decrease 
after many farmers produced poor crops because of lack of agronomic experience and inferior 
varieties.  A consolidated effort to develop and extend agronomic packages for growers in the 
late 1970s and early 1980s resulted in a massive increase in the production of narrow-leafed 
lupin from about 50,000 ha in 1980 to more than 0.8 million ha in 1987. 
Research and industry development staff are working diligently to produce similar increases in 
pulse production in WA.  Production packages for these crops have been developed and are 
being fine-tuned in various regions.  In addition, new locally adapted varieties of chickpea, field 
pea and lentil have been developed which will provide greater yield and quality than the many 
varieties imported from the Eastern States.  New varieties of faba bean and albus lupin can also 
be expected in the near future.  Aspects of disease, weed and pest management are also being 
investigated and more fundamental research into genetic, molecular marker, crop adaptation 
and nitrogen fixation have also commenced. 
Our evaluation of soil types and likely rotations throughout the WA grain belt demonstrated the 
potential for about 0.5 million ha of pulse production within the next decade.  This includes more 
than 170,000 ha of chickpeas, 100,000 ha of faba beans, 85,000 ha of field peas, 30,000 ha of 
albus lupin, 5,000 ha each of kabuli chickpea, and 20,000 ha of lentil and vetch.  This is an 
ambitious target, however the current production of about 180,000 ha (1999) is more than the 
area of narrow-leafed lupin production in 1980.  We are optimistic about the future of the pulse 
industry in WA and believe the target is achievable. 
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In the past, WA pulses were considered to have inferior quality when compared to Eastern 
States products.  This was largely a consequence of ill-adapted varieties with poor quality 
(e.g. Tyson, Fiord, etc.) and limited knowledge of production and quality improvement 
packages.  The recent development of new varieties, together with production, disease and 
weed management, and market information has raised the profile of WA pulses in the 
international markets.  However, further improvement in varieties and production packages on a 
farm-scale basis, along with industry promotion will accelerate the export of WA pulses into 
overseas markets.  The formation of four pulse grower groups and the WA Pulse Council are 
indicative of the strong commitment by the growers and industry. 
AUSTRALIA
  
Figure 2. Cropping areas of south-western Australia, showing rainfall isohyets.  L = low rainfall, 
M = medium, H = high and VH = very high. 
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2001 REGIONAL ROUNDUP 
Northern Agricultural Region 
M. Harries, Department of Agriculture Western Australia 
The fickle season in the northern region started and ended late in 2001.  Dry conditions 
persisted after sowing and late spring rains were widespread.  As with all crops this year there 
was varied success with pulses, however good crops were not hard to find. 
Faba bean did very well in the Dongara region and through to Mingenew.  Seed yields greater 
than 2 t/ha were common.  There was a low level of disease incidence due to the dry conditions 
combined with fungicide management.  Fiesta did extremely well in the drier areas, assisted by 
late rains. 
The area of chickpea contracted in 2001 due to the late break to the season and concerns over 
ascochyta blight.  Nevertheless, good crops were grown in the northern and eastern low rainfall 
areas.  Crops grown on soils with substantial sub-soil moisture from summer rainfall produced 
the best seed yields, because seedlings thrived during the extended dry period after seeding. 
Field pea proved to be a valuable crop in a year with a dry start.  Seed yields up to 1.5 t/ha were 
produced with minimal input costs.  The new variety Dunwa yielded very well again in trials this 
season.  There is now a range of high yielding field pea varieties well adapted to the northern 
region and growers need to consider new varieties, such as Helena, Dunwa and Parafield, for 
good gains in production and seed quality. 
Lentils continue to demonstrate good potential as a high value crop in the northern region.  The 
lentil area expanded this season due to growers in the Dongara area taking advantage of the 
dry start to the season.  Most of these crops produced seed yields over 1.5 t/ha.  Excellent 
crops of lentil were also grown in other medium and low rainfall regions, with some seed yields 
greater then 1.0 t/ha reported.   
The Mid-West Pulse Growers Association (MWPGA) and the Department of Agriculture 
represented the northern region and WA in general at Chickpea Focus 2001, a national 
chickpea conference held in Goondiwindi, Queensland by Pulse Australia.  Mr Ivan Wilton, the 
president of the MWPGA, gave an insightful and well received presentation on the history and 
future of chickpea in the northern region of WA.  Ivan emphasised the need for continued 
research and development into profitable chickpea production systems. 
The MWPGA also held their major field day in conjunction with the Mingenew-Irwin group 
attracting over 50 growers.  Many Department trials were used for presentation and in total 
approximately 25 pulse trials were conducted in the region. 
Central Agricultural Region 
R. French and I. Pritchard, Department of Agriculture Western Australia 
The 2001 season began in the Central Region with very heavy summer rain in some parts, and 
none in others.  May rain was reasonable across most of the region, except in the south-east 
and parts of the north-east, where a proper break did not come until July.  Elsewhere seeding 
generally proceeded with few delays.  June and July rainfall was very low historically.  Many 
later sown crops experienced delayed germination and establishment, and earlier sown crops 
experienced severe water deficit.  August and September rains were good, and the cool finish 
ensured that pulse crops yielded well despite below average growing season rainfall. 
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The field pea area was up on the difficult 2000 season.  Dundale and Parafield were the most 
common varieties, with Dundale predominant.  Seed yields ranged from 0.6 to 1.9 t/ha, with the 
average about 1.2 t/ha.  Most growers were satisfied with field pea seed yields, and the area 
should remain firm in 2002. 
The chickpea area is still low, because of problems with Ascochyta in 1999 and 2000.  
Ascochyta infection was minimal early in the season, and most growers only sprayed twice.  
There was some late development of Ascochyta, which had little effect on yield, but could act as 
a source of infection for 2002.  Yields were in the range 0.6 to 0.8 t/ha, which was profitable with 
prevailing prices.  The area is not expected to rise dramatically in 2003, but should remain 
steady. 
The lentil area increased marginally in 2001 with a further increase forecasted for 2002.  Lentil 
yields were highly variable due to the variation in rainfall that fell in the Mukinbudin and Bonnie 
Rock shires where most lentils were grown.  Seed yields ranged from crop failure to 1.0 t/ha on 
the same property. 
The faba bean area remains very small, although some growers tried the crop again this after a 
number of years break.  The 2001 season was unfavourable for faba bean due to the early 
drought, which resulted in very short crops.  Yields were only 0.2 to 0.4 t/ha. 
The Central Districts Pulse Growers Association (CDPGA) held one meeting in 2001 and 
hosted the Western Region Grains Research and Development Corporation (GRDC) panel 
spring field tour, which was well attended by members.  The current run of difficult seasons has 
restricted the time which members have been able to dedicate to the management of the 
CDPGA.  To keep the association active members are investigating the possibility of employing 
someone locally to assist in the administration of the association. 
Great Southern and Lakes 
N. Brandon, N. Runciman and S. White, Department of Agriculture Western Australia 
As with many other parts of the cropping region, an early break to the season in the Great 
Southern and Lakes area was followed by record dry conditions in June and early July.  As 
growers reached despair with their crops, rainfall finally arrived during July.  Unseasonal rainfall 
during December and January caused nerve-racking delays in harvest and, in some cases, 
downgrading of wheat and barley.  Generally, it was a year that ended up ‘much better than it 
could have been’.  A few growers had a record harvest and minimal weather damage, but the 
majority produced average to above average seed yields with varying grain quality. 
Field peas were the most reliable pulse crop across the Great Southern, but there were varying 
effects of moisture stress and frost.  Several crops in the Williams area experienced seven 
frosts in 14 days during flowering and early pod filling, but still managed to yield 1 t/ha.  Where 
frost was absent and plants established well, commercial crops yielded up to 2 t/ha.  Around the 
Jerramungup, Borden and Gnowangerup regions, seed yields ranged from 0.8 t/ha-1.8 t/ha 
depending on the occurrence of frost and rainfall. 
Growers were pleased with the increase in receival standards for grain moisture to 14%, which 
allowed early harvest.  Harvest losses measured in most paddocks were less than 200 kg/ha, 
despite rainfall delaying the beginning of harvest by up to 10 days.  No consistent differences 
were observed between machine types (e.g. lifters versus pickup fronts).  Paddock preparation 
(i.e. leaving the paddock level) still appears to be the most important factor influencing harvest 
loss. 
The cropping season was generally unfavourable for faba beans in 2001.  Dry conditions after 
sowing reduced plant growth and the effectiveness of pre-emergence herbicides, resulted in 
patchy plant establishment and weed infestation.  Commercial crops produced seed yields 
between 0.5 and 0.75 t/ha.  Where crop growth was unsatisfactory, some crops were grazed.  
This provided good quality feed, which was generally lacking due the rainfall during harvest 
increasing the risk of phomopsis on lupin stubbles. 
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Farm demonstrations were valuable in 2001.  A crop topping trial near Pingrup that grew 
Parafield, Helena and Dundale side by side provided an excellent comparison on the trade off 
between crop topping and yield.  Video footage was also taken to add to the field pea 
harvesting video produced in 2000. 
High value pulse trials were established to evaluate field pea (blue, marrowfat, white and dun), 
chickpea (kabuli and desi types), broad bean and faba bean in the high rainfall regions of 
Tambellup and Williams.  At Williams, growth and development were excellent, however the 
field pea plots had to be destroyed after the development of bacterial blight, a disease seen 
sporadically in WA. 
Field pea harvesting was filmed on eight farms.  Harvest losses were measured at each 
location.  We were able to coordinate the use of plucker fronts versus lifters for harvesting side 
by side in the same paddock at two locations.  This provided interesting comparisons for the 
field pea harvesting video and will be added to footage already obtained on seeding and rolling 
(filmed in 2001), which are important aspects of successful harvesting. 
The Great Southern Pulse Growers Association (GSPGA) has continued to go from strength to 
strength.  Membership during the 2001 season reached 54, with the field pea harvesting video 
motivating many people to join.  Additional video footage was collected throughout the year and 
an updated version, including information on establishment, land preparation (rolling) and crop 
topping, will be available during 2002.  The GSPGA have also been active in providing a focus 
for research.  One of the priorities for 2002 is the establishment of a ‘shared site’ in the Kent 
shire where various groups (e.g. Wesfarmers, CSBP and others) can locate pulse and other 
trials.  
Esperance Mallee 
M. Seymour, Department of Agriculture Western Australia 
The growing season in 2001 was difficult for growers in the south east, but paled in comparison 
to other parts of the State.  Sowing was generally delayed and dry conditions prevailed 
throughout the sowing period and in the weeks following.  Fortunately, timely rains in July and 
one of the wettest springs on record signalled prospects for an excellent harvest.  Record yields 
were produced in the region, but were coupled with one of the wettest harvests in memory. 
Pulse crops performed well in these conditions during 2001.  There was very little waterlogging 
or fungal disease.  Podding was prolific and pods filled well.  Additionally, the increase in 
allowable moisture to 14% for harvested pulse grain allowed growers to commence and 
continue harvesting when most other farm operations had ceased. 
Field pea yields have been spectacular in the Esperance region.  In low rainfall areas, which 
normally produce 0.9-1.2 t/ha, yields between 1.6-1.8 t/ha were reported.  In medium rainfall 
areas where yields of 1.2-1.5 t/ha are common, crops yielded 2.4-2.8 t/ha.  The field pea variety 
Parafield, which now accounts for 60% of the area sown to field pea in the Esperance port 
zone, performed well this season.  Growers with split paddocks of Parafield and Dundale found 
that Parafield out yielded Dundale by 0.4-0.6 t/ha, and most field pea growers have indicated 
their preference for this variety.  The Esperance port zone received a record 31,864 t of field 
peas; this eclipsed the previous record by over 20,000 tonnes.  Of the grain delivered, 94% had 
excellent quality and was No. 1 milling standard.  Some field peas required cleaning to remove 
excess foreign material (mainly sand) to avoid downgrading.  This was due to the reduced 
height of crops caused by rainfall in November, leading to harvesting closer to ground level. 
Combined with the outstanding field pea yields were excellent prices.  The Pulse Association of 
the South East (PASE) were successful in pre-selling 15,000 tonnes in a cooperative marketing 
exercise at a very good price.  Prices held at $285-295/t GST exclusive throughout harvest.  
PASE was able to sell the remaining field peas at a farm gate price $60-70/t higher than they 
have ever received previously.  
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There was a small area of faba bean in the Esperance region during 2001.  These crops 
podded very well and yields of 2 t/ha and greater were reported.  Unfortunately, faba bean price 
decreased substantially just before harvest, taking the shine off these excellent crops. 
There was one chickpea crop and more than 300 ha of lentils grown in 2001.  The chickpea 
crop produced 1.8 t/ha.  Lentils often struggle in this region due to their sensitivity to 
waterlogging and soils high in sodium and boron.  However, they have generally performed well 
this season and yields of over 1 t/ha have been reported. 
PASE now has over 80 members and continues to provide the growers of the south east with 
relevant information and marketing support.  Information flow to members included the 
occasional publication ‘Setting the Pase’, radio and newspaper interviews by committee 
members, Seminar/AGM and the popular PASE field walk.  The executive continues to reply to 
enquires on all pulse matters on the growers behalf and represented PASE at meetings with 
other grower groups, GRDC and the Pulse WA council.  The highlight of the year for a fortunate 
few was a trip to Canada in July/August organised by PASE.  A great deal was learnt on this 
study tour that will contribute to the continued development of pulses.  One outcome that has 
already developed from the trip is the design of soft handling and storage for a potential new 
grain facility at Esperance. 
Table 1. Monthly rainfall at experimental sites in 2001 
Trial site J F M A M J J A S O N D Total M-O 
Avondale RS 2 3 2 3 58 4 100 58 47 26 18 10 331 293 
Bakers Hill 4 0 0 4 13 72 159 109 26 n/a1 n/a n/a 388 380 
Bindoon 5 3 4 2 115 13 119 82 116 22 20 n/a 500 467 
Bodallin 108 40 0 0 39 12 64 23 42 15 16 14 373 195 
Borden 13 4 5 7 33 23 40 54 49 25 45 67 365 224 
Carnarvon 22 1 0 10 3 6 6 26 4 16 0 0 94 60 
Cascade 31 23 7 5 34 44 107 107 61 40 53 38 549 392 
Esperance 37 38 9 7 39 43 73 98 81 64 56 4 549 398 
Esperance DRS 29 35 10 7 35 38 74 91 78 62 39 31 530 379 
Geraldton 0 1 0 1 114 23 168 35 45 45 6 7 445 430 
Grass Patch 59 58 6 4 12 24 47 51 52 49 59 26 447 235 
GSARI 4 2 5 2 56 21 57 83 50 15 38 44 377 282 
Jerramungup 22 1 4 22 29 18 73 62 48 29 44 82 433 258 
Lake King 32 12 2 7 26 17 69 93 66 23 45 19 411 294 
Merredin 122 34 0 3 40 9 73 30 27 10 11 5 364 189 
Mingenew 1 12 6 0 77 26 106 40 66 37 22 n/a 393 352 
Morawa 48 28 26 2 31 11 45 24 38 18 22 0 293 167 
Mullewa 22 44 12 9 35 16 65 20 8 39 8 0 277 182 
Newdegate n/a 4 2 12 26 3 61 72 49 11 38 24 302 222 
Northam 7 3 2 3 71 10 87 50 42 14 15 0 304 274 
Pingrup 8 2 3 11 22 14 50 60 29 23 55 54 331 198 
Salmon Gums 49 64 1 1 22 21 41 27 30 23 38 29 346 165 
Scaddan 39 36 8 7 24 25 64 64 57 53 34 25 436 287 
Tambellup 1 0 9 1 43 10 28 45 34 22 46 88 325 181 
Williams 1 5 3 2 102 18 83 90 59 30 39 66 498 382 
Yandanooka 25 0 0 0 56 15 84 37 54 17 35 0 322 262 
York 5 3 1 4 58 11 71 57 45 13 21 7 296 255 
1 n/a:  rainfall data not available. 
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PULSE PRODUCTION AGRONOMY 
AND GENETIC IMPROVEMENT 
Faba bean 
P. White, Department of Agriculture Western Australia 
Faba bean production in WA during 2001 remained at about the same level as 2000.  The area 
sown was over 10,000 ha but was probably less than the area that was planned to be sown at 
the start of the year.  Sowing opportunities for faba beans were scarce, with some growers 
missing the boat early and then finding that insufficient rain fell in late May or June to allow a 
crop to be established. 
Growers who were able to get their faba beans in early produced excellent crops, despite the 
very dry June and July.  Many crops looked stressed during this period, especially during the 
midday heat. Nevertheless, when the rain arrived the crops recovered well. Yields were best in 
the Dongara and Esperance regions where there were several reports of crops exceeding 
2.5 t/ha. Faba bean growers in the Katanning region, however were the exceptions.  Even early 
sown crops in this region proved disappointing.  Late sown crops everywhere, generally 
produced poor yields, although the late finish to the season may have helped some of these 
crops to perform better than they otherwise would have.  
The variety Fiesta continued to gain popularity amongst growers, because of its preferred seed 
size, colour and disease resistance.  Fiesta growers were probably also lucky to get a yield 
boost this year.  The late rain and mild finish to the season favoured Fiesta, which generally 
matures up to a week later than Fiord.  Unfortunately, many growers were met with low prices at 
harvest.  Carryover stocks that were sold into Egypt, just prior to our harvest, was the main 
reason for this. This is unlikely to occur again in 2002 with the expectation that prices will 
recover to above $250/t later in 2002. 
Germplasm evaluation 
P. White, M. Seymour and M. Harries, Department of Agriculture Western Australia 
The major faba bean varieties grown in WA include Fiord, Ascot and Fiesta.  These varieties 
are generally well suited to WA and have allowed a profitable industry to be established.  
Unfortunately, the inherent inadequacies of these varieties have also limited the expansion of 
the industry. 
Fiord is consistently the highest yielding variety over a wide range of environments in WA, but is 
very susceptible to chocolate spot and ascochyta blight diseases.  Chocolate Spot had a major 
impact on the faba bean industry in 1997 and 1998 in WA and was responsible for the decline in 
the area sown from 40,000 ha in 1997 to less than 15,000 ha in 2001.  Ascot is a selection of 
Fiord and has good resistance to ascochyta blight, but is susceptible to chocolate spot and is 
generally lower yielding than Fiord.  Fiesta has slightly better resistance to chocolate spot than 
Fiord and better seed quality, but is less suited to WA and hence seed yields are more variable.  
It generally produces about 93% of the yield of Fiord. 
The faba bean development work in WA therefore, has two major objectives.  Firstly, it aims to 
develop germplasm that is resistant to disease and yields similarly to Fiord in WA; secondly, it 
aims to identify lines with superior adaptation to WA, producing significantly higher yields than 
Fiord regardless of disease resistance.  Once identified, disease resistance will be incorporated 
into these superior yielding lines by the National Faba Bean Improvement Program (NFBIP) to 
develop varieties specifically adapted to low rainfall environments. 
Currently, the priority for faba bean development in WA is development of disease resistant 
germplasm.  Unfortunately, identifying germplasm with disease resistance has been difficult, 
because disease has occurred sporadically in the germplasm nurseries conducted to date.  
Therefore, our approach is now to establish semi-permanent nurseries at four locations in WA 
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where disease resistant germplasm (based on glasshouse tests in South Australia) can be 
screened for yield performance.  These nurseries are designed to encourage the gradual build-
up of disease inoculum.  Hence, high yielding germplasm can be identified and with time, 
challenged by increasing levels of disease. 
These semi-permanent nurseries were established in 2000 at Dongara, Merredin, Katanning 
and Esperance.  New germplasm obtained from the NFBIP was evaluated in these nurseries in 
2001.  In addition, a drought nursery was established at Merredin in 2001. This nursery was 
protected from disease by regular fungicide application. 
All nurseries had a randomised complete block design (3 replications) with small plot sizes 
(~ 1.4 m wide x 5 m long (sown on 2 m centres)).  Plots were small, because only limited seed 
was available.  Seeds were divided into two weight groups (< 80 g; > 80 g per 100 seeds) and 
sown at a constant rate within each group.  At Dongara large seeded germplasm (> 80 g) was 
sown as a separate trial.  The disease nurseries were sown adjacent to the 2000 plots in order 
to encourage infection from the previous year's stubble.  Fungicides were not applied to these 
plots.  The drought nursery was planted well away from potential infection sources and received 
two sprays of Mancozeb to ensure disease levels remained very low.  The trial at Katanning 
was abandoned, because plots were severely damaged by herbicide application. 
Chocolate spot disease was only slight in the trial at Dongara and did not appear to affect plant 
growth.  Disease did not occur in the trial at Merredin.  Relatively severe ascochyta and minor 
infection of chocolate spot occurred in the trial at Esperance, this was followed by rust which 
occurred late in the season.  As expected, the yield of Fiord was high in the nurseries where 
disease levels were low, but where disease levels were high, Fiord produced relatively poor 
yields.  Some lines produced yields equivalent to Fiord in the nurseries with low disease 
pressure, several lines produced yields better than Fiesta.  A new line from NSW (SP95054) 
was the most consistently high yielding line across all trials. 
The results from 2001 need to be considered in relation to the late rains that occurred during 
spring over much of the grainbelt, which favoured later maturing genotypes.  We are not sure 
that all the high yielding genotypes in 2001 would produce similarly high yields in seasons that 
are more usual.  At Dongara, the two best performing lines, Acc 823 and Acc 1410/1, produced 
relatively low yields (62% and 67% of the yield of Fiord) in the dry 2000 season (Table 2).  
Similarly, Manafest produced 94% of the yield of Fiord in this trial, whereas in previous years it 
has produced about 70% of the yield of Fiord. 
Several lines from northern NSW were tested for the first time at Dongara in this trial.  Because 
of their origin, these lines are thought to be better adapted to the northern agricultural region; 
they have a short duration to maturity and have better chocolate spot and rust resistance than 
Fiord.  The lines HB11, SP95054, HB12 and SP95055 all showed promise and will be further 
evaluated in 2002.  The lines tested in the large seeded disease nursery at Dongara produced 
lower yields than Fiord, but several lines produced greater seed yields than Aquadulce 
(Table 3).  The crossbred 286*970/2/8 showed the most potential, but seed quality of this line is 
poor and will need further development. 
Fiord produced the greatest seed yield at Merredin (Table 4).  The crossbred 286*970/2/8 also 
produced a similar yield to Fiord in this trial.  This line likewise produced high yields at Dongara 
and at Merredin in 2000.  The cross that constitutes this line combined the early maturity 
(Acc286) and ascochyta resistance (Acc970) of its parents.  The line SP95054 produced the 
lowest yield at Merredin, but produced similar yield to Fiord at Geraldton and Esperance.  It 
showed good potential, particularly early in the season, with strong vegetative growth.   
Seed yields in the drought nursery at Merredin were generally lower than in the disease nursery 
(Table 5).  This trial was dry sown and possibly received less rainfall during the year compared 
to the disease nursery. Seed yields in this trial were also more variable.  Fiord produced 
relatively low average yield in this trial, but produced the highest yield in one replicate.  The 
lines tested in this nursery were selected for early flowering or chocolate spot resistance at 
ICARDA.  The yields of these lines were less than Fiesta, which is consistent with previous 
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results in WA.  These lines have been generally disappointing and evaluation of most lines will 
now cease. 
There was a relatively strong (r2 = 0.56; p < 0.001) negative relationship between disease score 
at early podding and seed yield in the trial at Esperance (Figure 3).  There was also a significant 
(r2 = 0.31; p < 0.001) positive relationship between days to 50% flowering and seed yield 
(Figure 4).  The combination of disease score and flowering time accounted for 76% of the 
variation in yield in this trial.  The positive relationship between flowering and seed yield 
confirmed conclusions at other locations about late rains during 2001 favouring later compared 
to early maturing varieties. 
The line SP95054, which performed well at both Merredin and Dongara, also produced a high 
yield at Esperance (Table 6).  This was surprising given its early maturity and poor resistance to 
ascochyta.  However, SP95054 has good rust resistance, which may partly explain its yield 
performance in this trial.  Other lines in the trial susceptible to rust may have suffered seed yield 
loss due to disease infection, despite its occurrence late in the season.  The low yield of Fiesta 
may indicate the relatively poor level of ascochyta resistance present in this variety.  The 
ascochyta resistant selection from Fiesta, which is likely to be released soon from the NFBIP, 
should overcome this problem. 
Figure 3. Relationship between disease score at early podding and seed yield at Esperance 
(01ES18). 
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Table 2. Plant density (plants/m2), days to 50% flowering, chocolate spot score (1 = slight, 
9 = severe) and seed yield (kg/ha) of faba bean lines at Dongara (01GE28).  
Sown 15 May 
Line1 
Plant  
density 
50% flower 
Chocolate  
spot 
Seed  
yield 
Seed yield 
(% Fiord) 
823 31 66 2.3 3610 104 
1410/1 26 56 2.9 3500 101 
Fiord  40 70 3.1 3470 100 
HB11 26 65 2.1 3450 99 
SP95054 25 60 2.9 3410 98 
1418/1 24 60 2.9 3320 96 
Ic*As30/4 24 78 2.3 3290 95 
1021 27 66 2.7 3270 94 
1419/1 18 56 2.8 3270 94 
483/4 27 74 1.9 3260 94 
Manafest 17 75 2.0 3250 94 
Fiesta 27 71 2.7 3230 93 
HB12 24 62 2.4 3200 92 
SP95055 29 66 2.3 3180 91 
1420/1 27 56 3.4 3170 91 
SP95039 22 70 2.1 3170 91 
BPS7 25 73 2.2 3170 91 
Ascot 29 71.3 3.6 3100 89 
483/1 27 74 2.9 3060 88 
HB5 25 68 3.0 3060 88 
Icarus/DAW51 21 83 2.8 3050 88 
1412 21 58 3.0 3030 87 
Ic*As12/6 22 85 2.4 3030 87 
HB7 28 70 2.8 3030 87 
SP95029 28 62 2.7 3020 87 
HB9 21 62 2.7 3010 87 
1415/1 20 61 2.7 2990 86 
HB3.1 22 75 3.1 2980 86 
1287/5 24 77 2.9 2950 85 
1406/1 17 57 3.0 2910 84 
hb6 21 65 2.2 2890 83 
SP95044 26 62 2.6 2870 83 
524 24 65 2.6 2800 81 
1270/4 17 88 1.7 2800 81 
JX4-17 25 69 2.5 2800 81 
1411/1 25 56 2.7 2790 80 
Ic*As12/8 23 81 3.3 2750 79 
1409/1 25 62 3.1 2720 78 
SP95012 40 61 3.4 2670 77 
LSD 5% 5.4 5.7 0.88 498 Na 
cv% 16.2 5.9 23.7 12.0 na 
1 Results for Icarus, Rebaya, Ic*As12/4, Ic*As12/1, 1231/2/DAW9, SP95009, S95005/2, S95003/16, 
SP95107 have not been presented. All these lines produced less than 77% yield compared to Fiord. 
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Table 3. Plant density (plants/m2), days to 50% flowering, chocolate spot score (1 = slight, 
9 = severe) and seed yield (kg/ha) of broad bean lines at Dongara (01GE2801).   
Sown 15 May 
Line 
Plant  
density 
50% flower 
Chocolate  
spot 
Seed  
yield 
Seed yield  
(% Fiord) 
Fiord 34 71 3.2 3830 100 
Fiesta 29 74 2.8 3390 88 
Ascot 30 74 2.7 3050 80 
286*970/2/8 20 65 1.8 2850 74 
Icarus 16 90 1.8 2800 73 
286*970/4/5 15 61 2.1 2750 72 
286*970/14/2 12 63 2.3 2720 71 
Aquadulce 15 81 2.2 2710 71 
80 11 78 4.3 2610 68 
286*970/3/4 12 62 2.3 2130 56 
LSD 5% 4.5 4.9 1.45 1020 na 
cv% 13.7 4.0 33.5 20.8 na 
 
Figure 4. Relationship between flowering time and seed yield at esperance (01ES18). 
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Table 4. Days to 50% flowering and podding and seed yield (kg/ha) of faba bean lines at 
Merredin (01ME25).  Sown 22 May 
Variety/line1 
50% 
Flowering 
50%  
Podding 
Seed  
yield 
Seed yield 
(% Fiord) 
Fiord 81 98 1420 100 
286*970/2/8 80 97 1360 96 
Ic*As7/5 83 100 1340 94 
Fiesta 82 99 1330 94 
Fiord Pale 80 97 1250 88 
1021 80 97 1250 88 
SP95055 81 98 1240 87 
1409/1 80 97 1230 87 
1266/1 84 101 1230 87 
SP95029 81 98 1210 85 
BPS7 84 112 1190 84 
JX4-17 82 99 1190 84 
Manafest 83 100 1180 83 
SP95054 81 98 1180 83 
1418/1 80 97 1160 82 
1275/2 80 97 1160 82 
HB5 83 100 1160 82 
HB12 80 97 1150 81 
Ic*As30/4 84 101 1130 80 
SP95092 80 97 1130 80 
1410/1 80 97 1110 78 
1287/5 88 107 1110 78 
HB9 80 97 1090 77 
1421/1 83 100 1090 77 
HB11 81 98 1080 76 
AQUADULCE 83 100 1070 75 
ICARUS 85 103 1060 75 
HB3.1 84 101 1060 75 
415/1 83 100 1060 75 
1266/3 83 100 1060 75 
Ic*As30/5 86 104 1050 74 
Icarus/DAW51 84 101 1050 74 
Hb6 80 97 1040 73 
286*970/14/2 82 99 1040 73 
HB7 82 99 1030 73 
SP95049 83 100 1030 73 
1231/2/DAW9 90 109 1020 72 
Ic*As12/6 84 101 1010 72 
Ascot 83 100 1010 71 
LSD 5% 1.8 3.7 317 na 
cv% 1.6 2.8 22.0 na 
1 Results for 1420/1, Rebaya, 1419/1, 1411/1, Ic*As12/1, 983, Ic*As12/4, Ic*As12/8, 823, 1407/1, 
286*970/3/4, 286*970/4/5 and 1274/1 have not been presented. All these lines produced less than 
70% yield compared to Fiord. 
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Table 5. Seed yield (kg/ha) of faba bean lines in the drought nursery at Merredin (01ME24).  
Sown 22 May 
Variety/line Seed yield 
Seed yield 
(% Fiord) 
Fiesta 910 160 
1418/1 790 142 
Icarus 780 140 
1413 770 135 
1417/1 760 133 
1407/1 750 136 
1266/1 740 134 
1411/1 720 133 
1270/4 710 124 
1287/5 710 127 
1406/1 700 123 
Fiord Pale 700 123 
1269/2 660 112 
Ascot 640 110 
1415/1 640 104 
1421/1 640 117 
Fiord 630 100 
1274/1 620 107 
1410/1 590 105 
1420/1 570 098 
1266/3 550 096 
1231/2/DAW9 540 104 
1409/1 520 90 
1419/1 510 95 
1405/1 500 88 
1275/2 490 87 
LSD 5% 258 na 
cv% 23.6 na 
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Table 6. Days to 50% flowering and podding, chocolate spot score and seed yield (kg/ha) of faba 
bean lines at Esperance (01ES18).  Sown 10 May 
Variety/line1 
50% 
Flowering 
50% 
Podding 
Chocolate 
Spot Score 
Seed yield 
(kg/ha) 
Yield % 
Fiord 
Ic*As30/5 93 114 1.3 2310 145 
Ic*As30/4 88 114 1.0 2260 144 
SP95054 77 100 1.7 2110 136 
Aquadulce 88 121 1.3 2040 126 
483/4 77 109 1.7 2030 128 
Ic*As12/1 85 114 1.0 2030 125 
Manafest 91 109 1.7 2010 125 
1269/8 97 118 1.3 1990 123 
Icarus 97 114 1.3 1980 125 
1271/1 91 114 1.7 1950 122 
Ic*As35/3 93 121 1.0 1920 118 
Ic*As12/6 87 109 1.7 1910 103 
Ic*As12/4 87 114 1.3 1840 118 
1407/1 88 114 1.7 1840 117 
Ic*As31/5 87 103 1.3 1840 118 
974*722/6 91 114 1.7 1830 117 
1287/5 91 109 2.0 1820 114 
Icarus/DAW51 88 109 1.3 1810 116 
1270/2 85 109 1.7 1780 111 
Fiord Pale 77 100 2.3 1760 109 
983 82 100 2.0 1760 110 
1266/1 91 109 2.0 1740 108 
SP95049 91 118 1.7 1740 107 
Ascot*722/37 77 99 2.3 1720 108 
SP95044 83 103 1.7 1690 106 
Ascot 80 109 1.3 1690 106 
Ic*As12/8 86 106 2.3 1680 103 
SP95092 75 100 2.7 1670 93 
Fiord 80 103 2.7 1620 100 
1321 85 109 1.3 1600 98 
1410/1 70 97 2.7 1570 97 
483/1 86 114 1.7 1550 98 
Fiesta 85 114 1.7 1540 99 
415/1 88 103 2.0 1530 97 
1418/1 72 100 2.7 1520 94 
483/2 82 114 2.0 1440 88 
1274/1 75 101 2.7 1430 87 
286*970/2/8 72 109 1.7 1390 88 
LSD 5% 4.1 6.2 0.76 433 na 
cv% 3.7 4.3 30.1 20.9 na 
1 Results for 286*970/14/2, 1275/2, HB7, 1021, 1415/1, Ic*As22/6/DAW52, S95003/16, SP95107, 
1275/2, Rebaya, 286*970/3/4, 1323, 1411/1, 286*970/4/5, 823 and 1417/1 have not been presented.  
All these lines produced less than 85% yield compared to Fiord. 
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Variety evaluation 
P. White, M. Harries, N. Brandon and M. Seymour, Department of Agriculture Western Australia 
Faba bean variety trials have been conducted in WA since 1993.  The trials are conducted as 
part of our commitments to GRDC in the projects UWA349 and DAW534WR.  The trials 
produce information about the relative suitability of faba bean varieties to a range of locations 
and environments across WA.  Currently, we have insufficient data to enable a comprehensive 
understanding of the adaptation of the new faba bean varieties to WA.  For example, Fiesta only 
entered variety trials in 1998, and Manafest was included for the first time in 2000.  More data 
from a range of environments is needed for these varieties. 
In addition, faba bean variety trials have so far been conducted at plant densities that are 
substantially higher than those in commercially grown crops.  For the variety Fiord, trials are 
conducted at the recommended density of about 45 plants/m2, whereas commercial crops are 
often about 25-30 plants/m2.  We know from our research that different faba bean varieties may 
respond differently to plant density.  Therefore, it is important to check that recommendations 
based on our trials conducted at high densities are accurate at the lower plant densities used by 
growers. 
During 2001, faba bean varieties were evaluated over seven locations and at two plant 
densities.  The low plant density was designed to reproduce the density of plants generally 
found in commercial crops, while the high plant density follows our standard recommendations.  
Results were received from all locations except Pingrup, where plants established well, but 
eventually died from moisture stress following the severe drought in this area during the first half 
of the year.  Manafest was not included in the trials at Mingenew, Salmon Gums and 
Jerramungup, because of insufficient seed. 
A randomised complete block design (4 replications) was used in the experiments with standard 
plot sizes (~ 1.4 m wide x 20 m long (sown on 2 m centres)) sown with 8 rows (except at 
Salmon Gums and North Scaddan where 6 rows were sown).  Seeding rates varied for each 
treatment in order to achieve the targeted plant density.  The same seeding rate for each 
treatment was used at each site.  Targeted plant densities were:  Low  -  30 plants/m2 Fiord, 
Ascot, Deep Purple; 23 plants/m2 Fiesta; 16 plants/m2, Manafest.  Recommended  -  
45 plants/m2 Fiord, Ascot, Deep Purple; 35 plants/m2 Fiesta; 24 plants/m2, Manafest. 
Plant densities were lower than expected at North Scaddan, Dongara and Jerramungup 
(Table 7).  Plants grew well at North Scaddan and there was no obvious reason for the low plant 
density.  At Dongara, the recommended plant densities was not achieved for Fiord and Ascot, 
but were close to those targeted for the other varieties.  At Jerramungup, nematodes appeared 
to affect establishment and growth of plants, particularly in the first replicate of the experiment.  
Importantly, increased sowing rate produced higher plant densities at all locations except North 
Scaddan. 
Table 7. Plant establishment (plants/m2) in faba bean variety trials 
Variety 
Mingenew 
01GE29 
4 June 
Dongara 
01GE27 
15 May 
N. Scaddan 
01ES22  
11 June 
Williams 
01GS24  
17 May 
S. Gums 
01ES20  
24 May 
Jerramungup 
01MT11  
28 May 
Low Rec Low Rec Low Rec Low Rec Low Rec Low Rec 
Ascot 34 42 24 37 13 29 32 47 36 46 23 31 
Fiord 31 38 27 34 17 20 32 50 32 43 29 37 
Fiesta 29 41 25 32 22 21 25 40 32 38 22 28 
Deep Purple 33 39 32 39 19 21 36 46 37 49 26 37 
Manafest - - 16 22 21 16 21 27 - - - - 
LSD 5% 3.7 3.1 ns 3.8 6.2 7.9 
cv% 14.2 7.8 44.5 7.4 10.8 15.6 
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Seed yields produced in the trials varied from about 500 kg/ha to over 3,000 kg/ha (Table 8).  
Part of this variation was due to the markedly differing growing conditions that occurred during 
the year.  A late break and low rainfall limited yields at Mingenew.  Rain fell when needed at 
Dongara and North Scaddan, producing generally good yields at these locations. Nematodes 
reduced the vigour or killed plants in the trial at Jerramungup; plots in the first replicate of this 
experiment were not harvested.  Mechanical problems during harvest caused a high level 
(300-500 kg/ha) of seed loss at Williams, resulting in much lower than expected harvested seed 
yields. 
Fiord and Deep Purple produced consistently high yields at all sites except Mingenew.  
However, in contrast to previous years, particularly 2000, the difference between Fiord and the 
other varieties was only marginal.  Average yields were generally greater than in trials in 2000. 
The mean seed yield of Fiord across sites and sowing rates was 1,650 kg/ha compared to 
1,250 kg/ha (mean of eight sites) in 2000.  The comparative yields between varieties in these 
trials also differed markedly to those conducted during the 2000 season.  In the 2001 trials, the 
fiord-type varieties (Fiord, Deep Purple) produced only slightly greater yields than the other 
varieties (lower in some cases) with Fiesta producing between 90%-150% of the yield of Fiord 
(mean yield = 1,550 kg/ha).  In 2000, however, fiord-type varieties (Fiord and Barkool) produced 
substantially greater yields than other varieties with Fiesta only producing 60%-80% of the yield 
of Fiord.  Similarly, Manafest, a late maturing variety, produced between 90%-95% of the yield 
of Fiord in 2001 (compared with 60% in 2000) with an average yield over three sites of about 
2,000 kg/ha (compared with 650 kg/ha in 2000). 
Table 8. Seed yield (t/ha) in faba bean variety trials 
Variety 
Mingenew 
01GE29 
Dongara 
01GE27 
N. Scaddan 
01ES22 
Williams 
01GS24 
Salmon 
Gums 
01ES20 
Jerramungup 
01MT11 
Low Rec Low Rec Low Rec Low Rec Low Rec Low Rec 
Ascot 540 640 2980 3030 2240 2240 630 860 1290 1500 1020 1180 
Fiord 490 600 3270 3140 2180 2450 800 1040 1510 1710 1347 1272 
Fiesta 720 780 3100 2730 2260 2280 800 920 1330 1560 1175 1180 
Deep Purple 500 590 3010 3250 2160 2430 720 870 1560 1820 1183 1472 
Manafest - - 2850 2910 2360 2240 720 990 - - - - 
LSD 5% 107 ns ns 262 183 ns 
cv. 12 12 14 22 8 14 
The 2000 and 2001 seasons finished very differently, which may explain most of the variation in 
performance between faba bean varieties during these seasons.  The 2000 season finished 
abruptly with little rain in September and October.  This favoured the early maturing varieties 
such as Fiord.  Conversely, the 2001 season finished gradually with good rains occurring in 
September and October.  Later maturing varieties, such as Fiesta were able to take advantage 
of these late rains to produce extra yield, while the fiord-types were already finishing.  This was 
demonstrated most clearly at Mingenew where late September rain occurred after a relatively 
dry and difficult growing period.  Fiord and Deep Purple plants were beginning to hay-off, while 
plants of Fiesta remained green and were probably able to take advantage of the extra 
moisture. 
The seed yield differences between varieties was the same at the lower and recommended 
sowing rates.  It therefore appears that variety recommendations derived from trials conducted 
at our 'recommended rate', are still appropriate at slightly lower plant densities. However, this 
may need to be verified again under a more typical growing season than that experienced in 
2001. It should also be noted that little disease occurred in these trials and that variety and 
seeding rate interactions may still occur with higher disease pressure. 
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At most locations, seeding rate accounted for a greater proportion of variation in yield than 
variety. This indicates that improvements in yield achieved from optimising seeding rate can be 
as great or greater than that achieved from optimising variety selection. 
Sowing rate and time of sowing 
P. White, N. Brandon, M. Seymour and M. Harries, Department of Agriculture Western Australia 
There is still considerable uncertainty over the optimal sowing rates for faba beans in WA.  
Previous research has shown that the economically optimal plant density is relatively high 
(45 plants/m2 (Fiord) 35 plants/m2 (Fiesta)).  However, these densities are much higher than in 
commercial crops and are considerably higher than the densities recommended in the Eastern 
States. 
 
Results from the dry 2000 season confirmed that Fiord and Fiesta respond to very high plant 
densities and showed that the response of each variety differed.  Differences between varieties 
tended to occur at the high plant densities, whereas responses at low plant densities were 
similar for each variety.  Unfortunately, most seeding rate trials conducted in WA have 
concentrated on defining the upper limit to seeding rate responses.  Relatively little data is 
available to clearly determine if differences actually occur between Fiord and Fiesta at relatively 
low plant densities (15 to 30 plants/m2), common in commercial crops. 
 
Experiments were established to determine the interaction between sowing time and seeding 
rate in 2000.  The results were biased due to the late start and dry finish to the season, which 
meant that the second time of sowing treatment was atypical and stressful.  The experiment 
conducted in 2001 offers a good contrast to the 2000 experiments because the late rains during 
spring favoured the second time of sowing compared to the first time of sowing, and favoured 
Fiesta relative to Fiord. 
 
The experiment was sown at four locations (Mingenew, Merredin, GSARI and Merredin).  A 
randomised split plot design (3 replications) was used with standard plot sizes (~ 1.4 m wide x 
20 m long (sown on 2 m centres)) sown with 8 rows (except at Scaddan where 6 rows were 
sown).  Sowing time constituted the main blocks.  Late opening rains did not permit two times of 
sowing to be established at Scaddan. 
The second time of sowing produced greater yields than the first time of sowing at Yandanooka 
and Merredin, but not at GSARI (Figure 5).  This contrasts with previous years' results where 
the second time of sowing most often resulted in reduced yields.  Fiesta also produced greater 
yields than Fiord at all sites and at both times of sowing except in the second time of sowing at 
GSARI.  These results again contrast with those from previous years where Fiesta tended to 
produce lower yields than Fiord. 
The relationship between plant density and yield was similar for all varieties.  This again 
contrasts with previous years' results that have shown that Fiord was more responsive to higher 
plant densities than Fiesta.  In addition, all varieties were more responsive to higher plant 
densities at the second time of sowing, except at GSARI.  At this site Fiesta tended to be more 
responsive to increased planting density at the first time of sowing compared to the second. 
These results suggest that Fiord, Fiesta and Ascot all show similar responses to plant density.  
Previous results that have shown that Fiesta is less responsive to plant density may largely be 
due to the lower yield potential of Fiesta in these seasons. 
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Figure 5. Response of three faba bean varieties to plant density sown at four locations in and two sowing
times
¡ Fiesta
l Fiord
r Ascot
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Use of granular inoculum in the Great Southern 
N. Brandon1, J. Howieson2 and R. Yates2 
1Department of Agriculture Western Australia 
2Centre for Rhizobium Studies, Murdoch University 
In the 2000 season, there were a number of cases where faba bean crops sown dry or into 
marginal moisture failed to nodulate, particularly when the soil surface was sandy and the soil 
pH was low (< 5.5, CaCl2).  These problems may be overcome using newly developed 
Rhizobium strains with greater adaptation to low pH soils or alternative inoculation methods, 
such as inoculum granules.  Granules have been used in Canada, with yield benefits of up to 
15% reported for field pea. Granular forms of inoculum include polymer coated granules and 
those to which various PGPR organisms (e.g. Trichoderma spp., Penicillium bilaii, 
Agrobacterium radiobacter, Azospirillum spp., Bacillus amyololiquifaciens and B. insolitus) have 
been added.  All these organisms are beneficial bacteria or fungi.  Bio-Care in Australia 
manufactured and provided the granules evaluated in this experiment. 
New acid tolerant strains of rhizobium were evaluated on faba bean (cv. Fiesta) in conventional 
and granular forms (Table 9). The trial had two times of sowing:  dry sown on 3 May (two days 
before the break to the season) and sown immediately after the break of the season on 14 May. 
Soil pH was 4.3 at the soil surface. 
Table 9. Seed yield (kg/ha) of faba bean (cv. Fiesta) treated with various forms of inoculum sown 
3 May (TOS 1) and 14 May (TOS 2) 
Treatment TOS 1 TOS 2 
Uninoculated 350 805 
Uninoculated + N 438 1032 
WSM 1455 653 1147 
WSM 1455*2 589 1055 
RRI 339 695 893 
Group E 616 1008 
WSM 1274 Group F 660 957 
Granular WSM 1455 10 kg/ha 652 999 
Granular WSM 1455 30 kg/ha 625 1136 
Coated granular WSM 1455 10 kg/ha 556 1016 
Coated granular WSM 1455 with PGPR 10 kg/ha 698 1186 
Lime pelleted seed WSM 1455 644 934 
Mean 598 1014 
LSD 5% TOS 263  
 Inoculum 118  
To compare means in different levels of TOS TOS 254  
To compare means in same level of TOS TOS 168  
Seed yield and nodulation (date not presented) were greater at the second time of sowing 
(Table 9).  Seed yield was greater for faba beans inoculated with 10 kg/ha granules containing 
PGPR organisms than inoculated with 10 kg/ha granules without the PGPR organisms.  
However, the granules containing PGPR had a larger population of living Rhizobia measured in 
the granules, which may have contributed to this observed yield difference.  Based on seed 
yield, WSM 1455 was generally the most effective strain of inoculum in this trial.  
Granulated forms of inoculum need to be applied at rates of 10 kg/ha or less to be economic 
and practical.  Although granules were effective at these rates in this trial, there did not appear 
to be a consistent benefit when compared to the traditional peat formulations. Given that peat 
inoculum is less expensive than granular forms, it is clearly the most economical means of 
applying inoculum.  We did not observe nodulation failure from the peat inoculated seed. 
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In separate studies, the practical aspects of applying granules with commercial farm machinery 
were examined.  Mixing the granules with fertiliser was not successful due to the hydroscopic 
nature of the granules, which caused some fertilisers (e.g. DAP) to become sticky.  Similarly, 
mixing the granules with the seed was not successful due to separation of the seed and 
granules in the box due to their different size.  Ground spreading fertiliser prior to seeding and 
applying the granules through the fertiliser box appears to be the best method of application 
using machinery that only has two boxes for seed and fertiliser. For new machines with three 
boxes, application of granular inoculum may be a more convenient inoculation method than 
using peat. 
Tolerance to post emergent herbicides 
M. Seymour and M. Harries, Department of Agriculture Western Australia 
Post-emergent weed management in faba bean is problematic due to unacceptable damage 
and/or poor efficacy on weeds.  This series of experiments was initiated to test a range of 
recently released chemicals and to further explore other options.  Research in other species has 
indicated that crop tolerance to post emergent herbicides can be affected by chemicals applied 
at sowing.  It should be noted that Spinnaker (+/- Diuron) was used here at sowing and not 
triazines. 
All sites had delayed sowing or delayed emergence due to dry conditions.  Seasonal conditions 
were harsh at Mullewa, and faba beans grew slowly and seed yields were low.  At Merredin, 
winter rainfall was low, but the trial was situated in a moist area of the paddock and plant growth 
was excellent compared to surrounding crops.  At Scaddan, growing conditions were more 
favourable and seed yields were above 2 t/ha.  Fungal disease was not observed at any site. 
This is an important point, because some of the treatments have the potential to damage leaf 
tissue and provide an entry point for disease. 
Based on the results in 2001, treatments that need to be treated with caution are MCPA Na, 
MCPA Na + Brodal, Tigrex and Linuron.  All had visual effects of damage and reduced dry 
matter (data not presented) and seed yield (Table 10).  Linuron, which is used in soybean 
overseas, consistently reduced seed yields.  MCPA Na either alone or in a mix with Brodal 
reduced seed yield at Mullewa and Merredin, but did not reduce growth at Scaddan.   
Some treatments produced no significant difference between the herbicide treatment and the Nil 
treatment at all sites.  These included Spinnaker, Simazine, Bladex, Brodal/Lexone, Legumin, 
and Basagran.  Of these, Spinnaker is unlikely to find a use in commercial situations due to 
concerns of residue in following crops.  Low rates of Simazine have previously shown to have 
no detrimental effects on faba bean, but rates above 750 mL/ha have caused significant 
damage.  At a rate of 750 mL/ha, efficacy on weeds is limited to silver grass and small broadleaf 
weeds.  Similarly, Bladex has little effect on seed yield, but the efficacy against weeds is 
questionable.  Basagran has gained a reputation as being the best chemical for post emergent 
control of radish in faba bean and did not cause damage on Fiesta at all sites and rates, except 
at 1 L/ha at Mullewa.  Experience has shown that rates of 2 L/ha or split applications of 
1 + 1 L/ha are required for effective weed management, which makes it an expensive choice at 
$33/ha.  Basagran is also difficult to obtain in WA, probably because it is mainly used in 
summer legumes (navy bean, soybean, red kidney bean) not grown in WA. 
Legumin, Raptor and Brodal/Lexone may be useful treatments.  Legumin, used in the Eastern 
States on field peas that are processed for canning, did not reduce faba bean yields at any site.  
Raptor caused minor yield reduction at Merredin, but not at the other sites.  Brodal/Lexone has 
previously reduced faba bean seed yield in trials by 32% at a rate of 100/100 mL/ha. The rate of 
60/60 mL/ha appears to be effective in most situations on target weeds and did not reduce faba 
bean yields in 2001. 
In some cases, herbicide treatment effects contrasted between sites.  For example, 150 mL/ha 
of Brodal reduced yield at Merredin, but not at Scaddan and Geraldton.  In fact, at Scaddan 
most treatments, except Linuron, had no effect on faba bean seed yield, but many caused 
significant reductions at the other sites.  For this reason, it is difficult to make confident 
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predictions on crop safety for various herbicide treatments across broad areas of the State.  It is 
likely that soil type, crop vigour, climatic conditions prior and following application, and other 
factors will effect crop tolerance to herbicides. 
Readers should keep in mind that many of the treatments evaluated are not registered for post 
emergent use in faba bean and that herbicides should only be used with strict adherence to 
label directions. 
Table 10. List of herbicide and approximate costs of treatments used in experiments testing the 
tolerance of faba bean to post emergent herbicides in 2001 
Herbicide Rate/ha 
Active 
concentration 
(%) 
Adjuvant $/L $/ha 
Nil 0 0   0 
Brodal 75 50% dilfufenican none 143 10.73 
Brodal 150 50% dilfufenican none 143 21.45 
Raptor 22.5 70% imazamox 0.2% BS1000 wetter 556 12.50 
Raptor 45 70% imazamox 0.2% BS1000 wetter 556 25.00 
Sniper 33 75% picolinafen none 409 13.50 
Sniper 50 75% picolinafen none 409 20.45 
Brodal/Lexone 60/60  none  14.08 
Lexone 100 75% metribuzin none 84 8.40 
Lexone 200 75% metribuzin none 84 16.80 
MCPA Na 1000 25 none 4.25 4.25 
Tigrex 500 25 MCPA, 
2.5 diflufenican 
none 18 9.00 
MCPA Na + Brodal 700/50  none  10.13 
Bladex 1000 50% cyanazine none 13.5 13.50 
Linuron 1 kg 50% linuron 0.2% BS1000 wetter  ? 
Legumin (MCPB Na) 3000 40  570 0.00 
Spinnaker 200 24% imazethapyr 0.3% non ionic wetter 
(Monsoon) 
110 22.00 
Simazine 750 50 none 6.67 4.5 
Basagran 2000 48% bentazone none 16.5 33 
Basagran/Spinnaker 1000/100  none  27 
Basagran 1000 48% bentazone none 16.5 16.5 
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Table 11. Seed yield (kg/ha and % of Nil treatment) of faba beans treated with post emergent 
herbicide treatments at Merredin, Scaddan and Mullewa 
Herbicide treatment 
Merredin 
01ME6 
17 May  
(Spinnaker 100 mL/ha + 
Diuron 1 L/ha IAS)1 
Scaddan 
01ES15 
7 Jun 
(Spinnaker 100 mL/ha 
IAS) 
Mullewa 
01GE13 
7 Jun 
(Spinnaker 100 mL/ha + 
Diuron 1 L/ha, 17/6/01) 
Herbicide Rate (/ha) kg/ha % Nil kg/ha % Nil kg/ha % Nil 
Nil 0 1964 100 2163 100 579 100 
Brodal 75 1639 83 *2 * 474 82 
Brodal 150 1621 83 2171 100 597 103 
Raptor 23 1681 86 * * 552 95 
Raptor 45 1573 80 2383 110 550 95 
Sniper 33 1468 75 2018 93 391 68 
Sniper 50 1744 89 * * 386 67 
Brodal/Lexone 60/60 1728 88 2318 107 462 80 
Lexone 100 1550 79 2038 94 444 77 
Lexone 200 1462 74 * * 455 79 
MCPA Na 1000 752 38 2213 102 251 43 
Tigrex 500 1262 64 * * 450 78 
MCPA Na + Brodal 700/50 956 49 2046 95 209 36 
Bladex 1000 1774 90 2061 95 434 75 
Linuron 1 kg 1312 67 1454 67 303 52 
Legumin MCPB Na 3000 1649 84 2113 98 477 82 
Spinnaker 200 1750 89 2275 105 557 96 
Simazine 750 1837 94 2329 108 650 112 
Basagran 2000 1706 87 2305 107 564 97 
Basagran/Spinnaker 1000/100 1730 88 2254 104 558 96 
Basagran 1000 1762 90 2055 95 384 66 
LSD 5%  320 16 441 20 172 30 
cv%  12  12    
1 Pre emergent herbicides. 
2 Treatment not applied at Scaddan. 
Herbicide tolerance of new varieties  
H. Dhammu and T. Piper, Department of Agriculture Western Australia 
Broad leaf weed control in faba beans is difficult, mainly due to crop damage from herbicides.  A 
few pre-emergent herbicide options are available for broad leaf control, but no post-emergent 
herbicide is registered for use in this crop at this stage.  The aim of this trial was to evaluate the 
tolerance of three faba bean varieties to a range of pre- and post-emergent herbicides.   
Three faba bean varieties (Fiesta VF, Fiord and Ascot) were sown on 12 June 2001 at 
Katanning Research Station in 10 m wide parallel strips on heavy grey clay/loam soil.  Seeding 
was carried out using 100 kg/ha seed rate with Chamberlain 753 combine followed by plastic 
rolling harrows.  A range of herbicide treatments was applied across these strips in three 
randomised blocks.  The trial was harvested on 12 December 2001.  The start of the season 
was very dry followed by a wetter than average spring at Katanning.  Due to the dry conditions 
after sowing, crop growth was generally poor during the early growth stages.  However, by 
flowering time the crop had recovered and crop growth appeared normal. 
 -27- 
Fiesta VF was most sensitive and Ascot least sensitive to the pre and post-emergent herbicide 
treatments.  Visual observations during the early crop growth stage and at flowering showed 
that Diuron, Metribuzin, Metribuzin + Diuron caused thinning (lower plant population) and 
biomass reduction when applied with simazine across all the varieties.  Metribuzin + Diuron 
without Simazine, and Spinnaker + Diuron with simazine caused biomass reduction in Fiesta VF 
only.  These effects were visible even after flowering.  
During early crop growth, Brodal, Sniper, and their mixes with Metribuzin applied 
post-emergent, caused yellowing in all varieties.  Metribuzin applied post-emergent caused 
burning of the lower leaves and resulted in stunted plants across all the varieties.  Plants grew 
out of these symptoms by flowering, but biomass reduction from these post-emergent 
treatments was visible at flowering.  
The herbicides registered for pre-emergent use in faba beans, Simazine, Metribuzin and 
Spinnaker and commonly used herbicide Diuron, were not detrimental to the growth and yield of 
the three varieties (Table 12).  However, application of lower rates of Diuron with Simazine or 
applied mixed with Metribuzin caused significant yield reduction in Fiord and Fiesta VF.  Two 
way mixing of Diuron and Metribuzin or three way mixing of these herbicides with Spinnaker 
applied along with Simazine caused yield reductions in all the varieties.  These results are in 
contrast to previous results where these mixes had no effect on Ascot and Fiord.  Three way 
mixes of these herbicides without Simazine did not cause damage or yield reductions in any 
variety in this trial.  
The post-emergent herbicides Basagran, Spinnaker, Raptor and Basagran + Spinnaker did not 
cause significant damage to any variety.  Basagran is a horticultural product and is quite 
expensive for use in broadacre crops.  Spinnaker has residual problems and can cause 
phytotoxicity to the following cereal crop.  It is not recommended to use Spinnaker for post-
emergence weed control any later than end of July, and rainfall between spraying and sowing of 
cereals in the following year should exceed 300 mm to avoid any damage to subsequent cereal 
crops.  Raptor, an analogue of Spinnaker, has comparatively less carry over issues than 
Spinnaker and can be applied up to the end of August, provided that 200 mm rainfall occurs 
between its application and the following cereal crop.  If the pH of the soil is 5.5 or less, then the 
expected rainfall should be at least 400 mm and 300 mm for Spinnaker and Raptor, respectively 
to avoid phytotoxicity in following cereals. 
In conclusion, the pre-emergent herbicides Simazine, Metribuzin, Spinnaker, Diuron and post-
emergent herbicides Basagran, Spinnaker, Raptor and Basagran + Spinnaker did not cause 
significant plant damage or seed yield reduction for Fiesta VF, Fiord or Ascot.  However, Raptor 
is not registered for use in faba beans and Spinnaker is only registered for pre-emergence use.  
Basagran is registered for use in many other beans, but not in faba beans. 
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Table 12. Effect of herbicides on the seed yield of three faba bean varieties (% of untreated) and 
approximate cost of herbicide treatments ($/ha) (figures in bold are significantly 
different from untreated control) 
Herbicides/ha Fiesta VF Fiord Ascot $/ha 
Untreated control 
(Seed yield in kg/ha) 
100 
(1279) 
100 
(1317) 
100 
(880) 
0 
Simazine 50% (*) 2.0 L 73 79 120 12 
Diuron 50% 2.0 L 107 70 94 16.5 
Spinnaker 24% 200 mL 112 70 85 23.2 
Metribuzin 75% 300 g 72 89 84 24.6 
Metribuzin 200 g + Diuron 1.5 L 52 51 70 28.8 
Spinnaker 150 mL + Diuron 1.5 L 84 78 81 29.8 
Spinnaker 150 mL + Metribuzin 200 g 75 79 75 33.8 
Spinnaker 100 mL + Metribuzin 150 g + Diuron 1.0 L 77 81 94 32.2 
(*)Diuron 1.5 L 39 50 89 24.4 
(*)Spinnaker 150 mL 67 87 82 29.4 
(*)Metribuzin 200 g 53 73 98 28.4 
(*)Metribuzin 150 g + Diuron 1.0 L 41 32 47 32.5 
(*)Spinnaker 100 mL + Diuron 1.0 L 37 57 59 31.8 
(*)Spinnaker 100 mL + Metribuzin 150 g 68 82 115 35.9 
(*)Spinnaker 75 mL + Metribuzin 100 g + Diuron 1.0 L 34 34 33 37.15 
(*)Basagran 48% 2.0 L 81 95 122 65.2* 
(*)Spinnaker 200 mL 72 76 94 24.6* 
(*)Raptor 70% 30 g 82 85 120 19.4* 
(*)Metribuzin 200 g 47 64 90 16.4* 
(*)Brodal 50% 75 mL 55 76 69 11.1* 
(*)Sniper 75% 37.5 g 44 53 86 17.7* 
(*)Brodal 35 mL + Metribuzin 35 g 55 81 102 8.1* 
(*)Sniper 20 g + Metribuzin 35 g 48 52 74 12.3* 
(*)Bassagran 1.0 L + Spinnaker 100 mL 79 89 112 44.2* 
LSD 5% 43 47 53  
(*) Indicates Simazine 2.0L/ha; Treatments 2-16 applied immediately post plant; Treatment 17 applied at 
2-3 leaves; Tr 18-25 at 3-4 leaves; Tr 18 and 19 applied with 0.2% BS 1000. 
* Indicates the cost of post-emergent herbicides only. 
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Desi chickpea 
Breeding highlights 
T. Khan, Department of Agriculture Western Australia 
The WA chickpea breeding program is a node of the GRDC’s Australian Coordinated Chickpea 
Improvement Program (ACCIP).  The Western Region node started in 1992 to develop 
germplasm for short season environments.  The focus is on desi types because of their wider 
adaptation in this region, but a limited kabuli program is also included.  There have been a 
number of changes in breeding objectives over the last decade in response to marketing 
requirements and the development of ascochyta blight disease in Australia. The financial year 
began with the start of a new GRDC project with the following objectives for the next three 
years: 
• To develop high yielding, regionally adapted varieties with resistance to ascochyta blight 
while maintaining and improving the level of resistance to botrytis grey mould (BGM). 
• To develop germplasm suitable for late winter/early spring plantings in the cool and high 
rainfall southern areas. 
• To develop desi type parental lines with a high degree of resistance to ascochyta blight 
introgressed from diverse sources. 
Over 6,000 trial plots were sown at the low rainfall site Merredin, medium rainfall site Dalwallinu 
and high rainfall sites Williams and Frankland, and at Medina for screening against ascochyta 
blight.  The 2001 season was atypical. Sowing was completed prior to the prolonged winter 
drought.  Emergence was good, but early growth was very slow.  However, rainfall in the last 
days of July and throughout the rest of the season helped to produce more than average yields 
in most trials.  Given the season, early flowering lines that depend on dry matter accumulation 
in the early part of the season may have performed poorly in comparison to the later flowering 
lines.  Special emphasis was placed on crossing lines to combine ascochyta blight resistance 
with seed yield and quality, and over 100 crosses were made in WA and at Tamworth, NSW.  
The WA field program screened all the WA breeding lines developed to date for ascochyta 
blight resistance and evaluated for seed yield and adaptation.  
The advanced breeding trials were located at Dalwallinu, Merredin, Williams and Frankland.  
Ascochyta blight developed at Williams and Frankland, and because of this, the trial at Williams 
was not harvested.  At Dalwallinu, the epidemic was held back to due to the dry weather 
conditions and provided an opportunity to screen lines for ascochyta resistance.  A number of 
lines produced good seed yields and showed some resistance to ascochyta blight (Table 13 
and 14). 
In the past two seasons, considerable progress has been made in identifying sources of 
ascochyta resistance, making crosses for developing resistant and adapted germplasm, and 
screening the existing germplasm for resistance.  Results have been encouraging.  Over 600 
single plants showing resistance and agronomic potential have been selected from the 
segregating population to establish breeding lines.  Three locally bred lines WACPE 2075, 
WACPE 2078 and WACPE 2095 that have previously been tested in stage three trials have 
shown greater levels of resistance than Howzat, with greater adaptation to WA conditions.  
These three lines are being bulked up and will be extensively studied in fungicide and variety 
comparison trials in 2002 with a view to possible release in 2003.  About half a dozen fixed lines 
in advanced breeding trials have also shown moderate resistance and good seed yield 
(Table 13).  Of these, the most notable is 97C016-20 that has also given the highest yield 
across the three sites.  Its yield advantage is most pronounced at the ascochyta blight affected 
site Dalwallinu.  In the medium term, the prospects for releasing desi varieties with greater 
resistance than Howzat and better adaptation to WA are promising. 
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Table 13. Pedigree, ascochyta score (AS), plant height score (PH) and seed yield as % Sona at 
Dalwallinu, Frankland and Merredin for the ten highest yielding lines in advanced trials 
Entry  Pedigree AS1 PH2 
Seed yield as % of Sona 
Dalwallinu Frankland Merredin All sites 
Sona  7 6.5 100 100 100 100 
Tyson  6 6 80 108 93 96 
Heera  7 6.5 76 104 94 94 
Howzat  6 7 87 108 103 102 
97C016-20 Amethyst/ICCV88201 2 7 165 121 117 125 
97C016-2 Amethyst/ICCV88201 4.5 7 140 123 109 118 
97C010-22 94C001/Dooen 4.5 7 109 118 106 110 
97C012-20 94C001/Amethyst//Amethyst 5.5 6 108 115 104 108 
98C020-42 ICCV93928/AMETHYST 7 7 111 108 106 107 
97C013-18 97C010/Dooen 5.5 5 111 117 100 107 
98C020-30 ICCV93928/AMETHYST 7 6 90 130 96 106 
98C020-63 ICCV93928/AMETHYST 7 7 100 115 102 106 
98C020-36 ICCV93928/AMETHYST 6.5 8 92 116 101 105 
98C021-25 ICCV92504/AMETHYST 7.5 7 87 120 99 104 
Mean yield kg/ha   334 1132 1616  
1 Ascochyta score:  AS, 0 = no disease to 9 = dead. 
2 Plant height score:   1 = short to 10 = tall. 
Table 14. Pedigree, ascochyta score (AS), plant height score (PH) and seed yield as % Sona for 
the ten highest yielding lines at the high rainfall site Frankland compared with seed 
yields at Merredin and Dalwallinu 
Entry  Pedigree AS1 PH2 
Yield as % of Sona 
Frankland Merredin Dalwallinu 
Sona  7 6.5 100 100 100 
Heera  7 6.5 104 94 76 
Tyson  6 6 108 93 80 
Howzat  6 7 108 103 87 
98C020-30 ICCV93928/AMETHYST 7 6 130 96 90 
97C012-8 94C001/Amethyst//Amethyst 7 6 128 92 65 
97C013-14 97C010/Dooen 6 5 127 93 91 
98C021-17 ICCV92504/AMETHYST 7 6 125 97 79 
98C019-32 ICCV92501/AMETHYST 7.5 5 124 97 85 
97C016-2 Amethyst/ICCV88201 4.5 7 123 109 140 
97C012-43 94C001/Amethyst//Amethyst 7.5 6 121 96 75 
97C012-40 94C001/Amethyst//Amethyst 6.5 7 121 92 70 
97C016-20 Amethyst/ICCV88201 2 7 121 117 165 
98C021-25 ICCV92504/AMETHYST 7.5 7 120 99 87 
Mean yield kg/ha   1132 1616 334 
1 Ascochyta score:  AS, 0 = no disease to 9 = dead. 
2 Plant height score:  1 = short to 10 = tall. 
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The advanced breeding trials at Williams and Frankland evaluated genotypes suitable for the 
high rainfall southern areas.  The trial at Williams was not harvested due to severe ascochyta 
blight infection.  Based on the results from Frankland, it appears that desi chickpea can be 
successfully grown in cool and wet (600 mm rainfall) southern areas.  The maximum yield (1410 
kg/ha) was less than that at Merredin (2105 kg/ha), but this may be related to more than one 
month’s delay in sowing at Frankland (Table 14). The varietal rankings in the high and low 
rainfall areas varied greatly.  All current varieties, including the new variety Howzat, ranked very 
low at Frankland; Sona ranked 156 at Frankland compared to 13 at Merredin.  Early maturing 
lines, similar to Sona and Heera, general showed poor adaptation. Significantly, five of the best 
ten lines showed greater ascochyta resistance than Howzat. 
Variety evaluation 
T. Khan and K. Regan, Department of Agriculture Western Australia 
Crop variety testing stage four trials were conducted at five sites in 2001 (Table 15).  Evaluation 
included two new varieties (Howzat and Jimbour) released in NSW with moderate ascochyta 
resistance.  On average, both lines produced greater seed yield than Sona.  The other lines, 
Paidar-91, Flip94-90C, ICCV-96836 and Flip94-508C, have all showed tolerance to ascochyta 
in WA and the Eastern States and produced good seed yields in these trials.  Ascochyta scores 
(0 = no disease to 9 = dead) measured at Horsham in 2001 ranged form 4.3 to 5.4 for these 
lines compared to 7.8 and 8.0 for Sona and Kaniva, respectively.  The promising lines 
WACPE2075, WACPE2078 and WACPE2095 (see section on breeding highlights), were not 
included in the 2001 stage four evaluation trials due to inadequate quantities of seed. 
Table 15. Seed yields (kg/ha) from Crop Variety Testing Stage 4 trials 
Variety/line 
01GE55 
Mingenew 
5 June 
01BA15 
Morawa 
18 May 
01BA21 
Watheroo 
31 May 
01PB11 
Wilgoyne 
29 May 
01PB09 
Merredin 
31 May 
Mean 
% Sona 
Sona 653 299 572 679 1544 100 
Heera 653 300 595 674 1702 105 
Howzat 835 395 661 512 1414 102 
Jimbour 707 363 646 977 1401 109 
Kaniva 479 200 432 323 1108 68 
Tyson 740 276 479 596 1209 88 
Paidar-91 815 281 - - 1573 119 
Flip94-90C 648 290 - - 1382 103 
ICCV-96836 890 331 - - 1421 118 
Flip94-508C 604 348 463 423 1277 83 
Mean 654 307 553 608 1417  
Effect of genotype and environment on seed quality 
N. Suizu1 and D. Diepeveen2 
1School of Public Health, Curtin University of Technology 
2Department of Agriculture Western Australia 
Samples of desi chickpea lines Dooen, Heera, Sona, Tyson and ICCV 88201 from the Crop 
Variety Testing Program of the Department of Agriculture were studied to determine if chickpea 
seed quality is influenced by genotype x environment interaction.  At harvest, seed samples 
from seven sites (Tammin, Morawa, Waddi forest, Gnowangerup, Kalannie, Dalwallinu and 
Pingrup) were immediately sent for laboratory analyses.  Seed samples were stored at 14oC 
and 30oC and the analyses were repeated for both storage temperatures at three, six and nine 
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months following harvest.  Statistical Analyses used included one-way Analysis of Variance 
(ANOVA), Restricted Maximum Likelihood (REML), and Principal Components Analysis (PCA) 
from S-PLUS Statistical Software. 
From the yield results, Tammin, Morawa and Waddi forest were high yielding sites, 
Gnowangerup, Kalannie and Dalwallinu produced moderate yields, and Pingrup was a low 
yielding site.  Cooking quality varied for varieties across sites (Table 16).  This may indicate that 
some varieties are better suited to specific locations to attain good cooking quality of split 
chickpeas.  The location the crop was grown and the storage conditions both affected the 
brightness of the seed coat colour. in and the storage temperature (Figure 6).  On average 
across varieties, brightness was reduced more dramatically from extended storage times at 
higher storage temperature (30C).  For producing consistent quality product, chickpea varieties 
should be matched to the most suitable location. 
Table 16. Ranking of cooking quality of split chickpea seeds from seven sites (indicated as low 
or high) 
Variety/ 
line 
Dalwallinu Gnowangerup Kalannie Morawa Pingrup Tammin 
Waddi 
Forest 
Tyson Low High Low Low Low High Low 
Dooen Low High Low Low High Low Low 
Heera Low Low High Low High Low Low 
Sona Low High Low High Low Low Low 
ICCV88201 Low Low Low Low Low Low Low 
 
Figure 6. Changes in seed colour (average across varieties) from extended storage sourced from 
Gnowangerup (Gno) and Morawa (Mor) at two storage temperatures (14 and 30oC). 
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Seed discolouration 
C. Veitch and P. White, Department of Agriculture Western Australia 
In 1999 a higher than expected proportion of discoloured seeds observed in some Sona and 
Heera deliveries prompted an examination of seed discolouration in chickpea.  Experiments 
were conducted in 2000 in the glasshouse at South Perth and in the field at Merredin to 
determine if seed colour and staining carried over to the next generation.  The study examined 
three varieties (Sona, Heera and Tyson) and five specific seed conditions (black, speckled, 
spotted, tiger and ‘normal’).  From these preliminary results it appeared that seed colour was 
under the control of both genetic and environmental factors. 
The glasshouse experiment was continued in 2001 by planting seeds of different colours that 
were harvested from the 2000 experiments.  The aim was to track the seed colour changes 
through to the next generation of seed. 
Seed from Heera, Sona and Tyson that had been planted in the 2000 glasshouse trials were 
sorted into four colour groups:  normal, tiger striped, speckled and black.  Where sufficient seed 
was produced, this seed was sown in pots in June 2001. The seeds produced by these plants 
were then harvested and sorted into colour groups.  The proportions of seed falling into each 
colour group are presented in Figure 7.  For example, black seed of Heera that was planted in 
the 2000 glasshouse experiments produced both black and normal coloured seed. Seed of both 
these colours were then sown in the 2001 experiments and the colour of the seed that was 
harvested from these plants is shown in the first two columns of Figure 7.  
Plants that originated from black seed in 2000, continued to produce a high proportion of black 
seed in the 2001 experiments. Even plants that were grown from normal coloured seed 
produced a high proportion of black seeds if it had been derived from black seed in 2001 (B-B 
and B-N).  All other seed tended to produce a high proportion of normal coloured seed.  Seed 
that came from tiger coloured seed in both 2000 and 2001 (T-T) produced up to 40% tiger 
coloured seed in Heera in 2001, nevertheless the majority of the seed remained normal 
coloured.  Speckled coloured seed was the only colour type that segregated to produce other 
colour types.  Seed with a black coloured lineage only produce black or normal seed, similarly 
seed with a tiger coloured lineage only produced tiger or normal seed. 
The results suggest that the proportion of black coloured seed produced in a commercial crop 
will tend to increase until it reached a stable but low proportion and, with time, seed colour will 
segregate into only black coloured or normal coloured seed. 
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Figure 7. Proportion of seed falling into each colour group from plants originating from normal 
(N), black (B), tiger striped (T) and speckled (S) coloured seed of Heera and Sona. 
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Foliar application of N increases seed yield and seed protein under 
terminal drought 
J. Palta1,2, A. Nandwal3 and N. Turner1,2 
1CSIRO Plant Industry, Floreat Park 
2CLIMA, the University of Western Australia, 
3Department of Botany, Haryana Agric University, Hisar, India 
Chickpea is grown in environments in which terminal drought is frequently encountered.  As a 
consequence, the seed size and seed yield are often reduced.  Under terminal drought, the 
reduction in seed yield is coupled with transfer of nitrogen to the seed.  It is likely that the main 
source of nitrogen remobilised from the leaves is the protein RUBISCO, which is the major 
photosynthetic enzyme.  Research has shown that seed size and yield in soybean can be 
improved by supplying nitrogen during flowering.  Whether the supply of nitrogen is able to 
maintain seed size, yield and protein percentage in chickpea under terminal drought is an 
important question to be answered.  The primary aim of this study was to determine the timing 
of foliar application of nitrogen in relation to terminal drought for increased seed size, yield and 
protein content in chickpea.   
A glasshouse experiment examined the effect of different times of foliar application of urea on 
the yield, seed size and protein content of the chickpea variety Sona.  The experiment was 
conducted at CSIRO Floreat Park, WA, in a naturally lit, ventilated glasshouse from July to 
November 2000.  The plants were grown in a neutral to alkaline, heavy, red soil collected from 
the upper 15 cm of topsoil from a field site at the Merredin Research Station.  At sowing, the 
seeds were inoculated with a commercial inoculum (group N Bradyrhizobium).  Four seeds were 
sown into each pot on 7 July 2000 and two weeks later the seedlings were thinned to one plant 
per pot.  The plants were watered daily by hand to maintain a soil water content close to field 
capacity until first podding when terminal drought was induced by withholding water.  Foliar 
sprays of 15N-urea were applied when the first flower was visible and one week later, before 
terminal drought was induced and at first podding and one week later, after the drought was 
induced.  At each time, the equivalent of 30 kg N/ha was applied as a fine spray to the leaves. 
The foliar application of urea at flowering and one week later, before the terminal drought was 
induced, significantly increased seed yield and grain protein content, but not harvest index 
(Table 17).  Foliar applications made at first podding and one week later, after the drought was 
induced, did not increase seed yield or seed protein.  The increase in seed yield when foliar 
applications of urea were made at flowering and one week later resulted from a greater number 
of pods with more than one seed per pod.  The number of filled and empty pods (a measure of 
pod abortion) and the size of the seeds were not affected (Table 18).  
The use of isotopically labelled nitrogen allowed the efficiency of applied nitrogen used to be 
calculated.  The increase in seed yield and seed protein content were associated with maximum 
nitrogen uptake efficiencies of about 35%, from which 7% was recovered in the seed.  Lower 
nitrogen uptake efficiencies occurred when foliar applications of urea were made at first podding 
and one week later, after the drought imposition. 
This study has shown that foliar application of urea at flowering and one week later, and before 
terminal drought commences, can increase seed yield and seed protein, but not seed size in 
chickpea.  The increase in seed yield was associated with greater number of pods with more 
than one seed, the increase in seed protein was associated with more nitrogen been transferred 
to the seeds.  Foliar applications of urea after terminal drought was induced did not affect seed 
yield, seed size or protein content  
 -36- 
Table 17. The effect of time of foliar applications of urea on the biomass, seed yield, harvest 
index and seed protein content of chickpea under terminal drought.  Letters after 
values indicate significant differences at P = 0.05 
Time of foliar urea application 
Biomass 
(g/plant) 
Seed yield 
(g/plant) 
Harvest index 
(%) 
Seed protein 
(%) 
First flower 21.5a 5.6a 26a 28.9a 
1 week after first flower 21.4a 5.1a 24a 27.8a 
First podding 18.8b 4.2b 22a 25.9b 
1 week after first podding 18.0b 4.1b 23a 26.1b 
No foliar N application 17.9b 4.0b 22a 25.1b 
Table 18. The effect of relative times of foliar applications of urea on pod filling, seed number/pod 
and seed size of chickpea under terminal drought. Letters after values indicate 
significant differences at P = 0.05 
Time of foliar N application 
Filled pods 
(/plant) 
Unfilled pods 
(/plant) 
Seeds 
(/pod) 
Seed weight 
(g/seed) 
First flower 21.6a 19.3a 1.35a 0.191a 
1 week after first flower 20.1a 18.8a 1.30a 0.196a 
First podding 19.2a 16.4a 1.04b 0.209a 
1 week after first podding 21.4a 19.5a 1.04b 0.205a 
No foliar N application 21.7a 19.6a 0.89b 0.206a 
Tolerance to chilling at flowering 
H. Clarke, CLIMA, The University of Western Australia 
Low and unstable yield in chickpea can be attributed in part to sensitivity of chickpea flowers to 
chilling.  Particularly in the cool dry regions of southern Australia, chilling tolerant early podding 
varieties have a clear advantage over late varieties through avoidance of drought stress and 
budworm damage later in the season.  Breeding cold tolerant varieties is difficult, however, 
because of the lack of genetic diversity among chickpea germplasm.  The breeding process is 
further confounded by difficulties with screening for cold tolerance in the field where the 
environmental stress is variable and many other factors affect the plant’s response. 
A novel approach has been used in CLIMA, based on selection of pollen expressing the trait for 
tolerance to low temperature, throughout the chickpea breeding schedule.  Pollen selection 
among recombinant progeny of crosses between the International Centre for Research in the 
Semi-Arid Tropics (ICRISAT) bred cold tolerant CTS60543 and the sensitive variety Amethyst 
has resulted in breeding lines that set pods at temperatures significantly lower than parental 
varieties.  In trials throughout WA in 2001, these advanced breeding lines again set pods earlier 
than currently available varieties (see section on desi chickpea breeding highlights). 
In 2001 a series of studies were initiated to investigate the inheritance of the chilling tolerance 
trait in chickpea.  Hybridisations between the chilling sensitive variety Amethyst and three 
different chilling tolerant lines bred at ICRISAT were examined.  Six generations of each family 
were grown at a cold field site south west of Perth (Williams 32.94S; 117.18E) from June to 
December.  The same study was conducted in a low temperature controlled environment at 
UWA with six generations of one family.  Segregation of early flowering and podding traits was 
apparent early in the season.  At Williams, rainfall late in the growing season meant the 
advantages of early podding were not reflected in the seed yield. However, differences in yield 
were clearly visible in the controlled environment.  DNA from leaves of each plant is also being 
examined.  Data from these studies are currently being analysed and will be used to determine 
if chilling tolerance is under the control of one or more genes.  In 2002, the study will continue 
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with populations of the F3 generation in contrasting environments  -  one cold field site and one 
warm site.  Controlled environment experiments will also continue, including pollen tube 
measurements of F3 plants. 
Molecular markers for chilling tolerance, based on Amplified Fragment Length Polymorphisms 
(AFLPs), a Polymerase Chain Reaction (PCR) method, were further developed during 2001 for 
chickpea.  A number of bands linked to the trait were successfully cloned and sequenced, and 
specific primers are available.  The primers will now be used to screen frozen leaf material 
collected from trials in 2001.   
Molecular studies of ascochyta blight disease in chickpea 
G. Dwyer1, H. Loo1, T. Khan2, K. Siddique3, M. Bellgard1 and M. Jones1 
1WA State Agricultural Biotechnology Centre and Centre for Bioinformatics and Biological 
Computing, Murdoch University 
2Department of Agriculture Western Australia 
3CLIMA, The University of Western Australia 
Ascochyta blight disease is the major fungal disease limiting chickpea production in WA.  It was 
first detected in commercial crops in WA during 1999.  The ascochyta blight fungus (Ascochyta 
rabiei) is extremely aggressive, is particularly severe during cool, wet weather, and can be 
devastating to most chickpea crops.  Scientists from ICARDA, ICRISAT and national programs 
in Turkey, Syria, India, Pakistan and the USA have been breeding for disease resistance for 
15-20 years.  However, despite frequent introductions of resistant genotypes, ascochyta blight 
continues to occur worldwide in chronic epidemic cycles.  The absence of durable resistance 
has been attributed to the appearance of new pathotypes and high levels of polymorphism for 
aggressiveness in pathogen populations.   
Resistance to ascochyta blight is available in the wild germplasm, however, little is known about 
its genetic control.  In cultivated chickpeas, several minor genes, buffered by a few major 
genes, control resistance/tolerance to ascochyta blight.  Identification of these genes and the 
regulatory events associated with resistance/susceptibility will greatly enhance our future 
capacity to develop new strategies for disease control.  If chickpea is to remain a viable and 
profitable crop in Australia, it is important that we obtain a better understanding of the 
mechanisms responsible for defence in resistant genotypes and how these are overcome in 
susceptible genotypes.  This information can then be used to enhance strategies for breeding 
resistance.   
A new project has been established to identify the genetic mechanisms responsible for 
susceptibility and/or resistance to ascochyta blight disease in chickpea.  The overall goal is to 
obtain a working knowledge of the defence mechanisms that control disease resistance and 
how pathogens overcome these systems in susceptible plants.  The aim is to identify and 
characterise plant genes, gene regulatory events and biochemical pathways involved in 
pathogenesis.  The specific aims of this project are to: 
• examine the pathology of the chickpea-ascochyta interaction; 
• develop isogenic chickpea lines for whole genome analysis; 
• develop a range of molecular resources to examine gene expression in 
resistant/susceptible plants; 
• undertake gene expression studies using cDNA microarray technologies; 
• analyse the results using legume-specific bioinformatics data mining programs. 
The information generated through these studies will ultimately lead to a much better 
understanding of the chickpea-ascochyta interaction and secure the knowledge required to form 
sound hypotheses for developing robust, durable resistance strategies for control of ascochyta 
blight disease in chickpea.  
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Preparation of chickpea and ascochyta germplasm for genomic analysis 
Twelve elite chickpea lines of kabuli (6) and desi (6) types with demonstrated 
resistance/tolerance to ascochyta blight have been obtained from the international breeding 
programs.  Five susceptible Australian commercial varieties have also been made available.  
Seed from these lines has been bulked up at Murdoch University for use in screening and 
characterisation of phenotypic and molecular responses to infection with the ascochyta blight 
fungus.  The results will be used to select parental lines for developing near isogenic 
recombinant inbred lines (RILs) for molecular and genetic dissection of the disease responses 
in chickpea.  The goal is to generate F8:9 populations that are morphologically and genetically 
characterised for suceptibility and resistance to ascochyta blight disease.   
A range of A. rabiei isolates collected in 2001 from various sites in WA have been subcultured 
and used to reinfect chickpea in the glasshouse.  Each isolate has been re-isolated and fresh 
in vitro cultures generated from single spores.  These cultures have subsequently sporulated 
and large numbers of spores collected for disease screening experiments.  Ten isolates have 
been chosen for disease screening experiments, the aim being to identify two isolates that differ 
widely in virulence or pathogenicity.  These will be used in a larger scale screening experiment 
of resistant and susceptible lines to characterise plant response to infection (isolate x 
genotype).  A small project is also being carried out to see if there are any genetic differences 
between isolates (sequencing ITS regions, AFLP profiling). 
Molecular and bioinformatics resources for analysis of global gene expression 
Plant biotechnology is currently experiencing a period of rapid change.  There has been a shift 
away from the identification and manipulation of individual genes to the global characterisation 
of gene expression and gene function.  These new technologies are providing us with the ability 
to analyse the co-ordinated expression of thousands of genes in a single experiment and thus, 
resulting in much quicker identification and characterisation of pathogenesis-related genes and 
resistance pathways.  We have begun to assemble the chickpea molecular resources needed to 
carrying out these largescale gene expression studies.  Of particular importance is the 
construction of the cDNA libraries needed for microarray experiments.  The libraries are based 
on resistant/susceptible chickpea lines that have been challenged with either the ascochyta 
blight fungus or various chemicals that are known to induce resistance response pathways.  
Funding permitting, the cloned cDNAs will be characterised by single pass sequencing to 
generate a database of expressed sequence tags (ESTs) which will be characterised for gene 
function and their role in resistance responses.  Library redundancy will be minimised using 
differential screening methods and the automated robotic instrumentation available throught the 
Centre for High-throughput Agricultural Genetic Analysis (CHAGA), Murdoch University.   
Sophisticated and powerful bioinformatics tools are being developed for largescale comparative 
analysis of legume genomes.  These computational tools have enabled us to compare 
hundreds of thousands of gene sequences from many different plants (and animals) in a single 
experiment.  On this basis, we have developed an automated bioinformatics program that uses 
comparative genomics to select biologically uncharacterised genes for microarray analysis.  The 
molecular resources identified in this work are currently being assembled to demonstrate 
biological 'proof of concept' for this tool and we expect to achieve this goal early in 2002.  Of 
particular importance for this work has been the availability of large numbers of sequenced 
clones (> 150,000) from the model legume, Medicago truncatula, a plant that is closely related 
to chickpea in the evolutionarally sense.  We have recently demonstrated that genes from these 
two plants share high sequence similarity and fully expect to be able to exploit the growing base 
of M. truncatula resources to fast-track our studies of chickpea.  
In summary, the biological and technical resources required for this project are either in place 
now or will become available as the project evolves.  The project outputs will provide a solid 
foundation for future studies of the molecular basis of disease susceptibility and resistance in 
chickpea.  These resources will also prove valuable for other chickpea gene expression studies, 
e.g. cold tolerance.  The agricultural industry will benefit from the flow of knowledge and genetic 
resources into chickpea improvement breeding programs. 
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Effect of row spacing and sowing rate on seed yield 
G. Riethmuller and B. MacLeod, Department of Agriculture Western Australia 
Planting chickpeas in rows spaced wider than the standard 19 cm has not been shown to 
reduce fungal disease incidence or severity.  However, sowing on wide row spacing may allow 
spraying over the rows only and not the inter row, thus reducing the cost of the first two or three 
fungicide sprays in the chickpea Ascochyta management package.  Experiments in 1999 and 
2000 indicated that in the absence of disease, there is little yield penalty in sowing chickpeas at 
wider row spacing.  The wide row spacing may allow better ventilation and drying of the crop 
canopy, which may retard the development of leaf disease in chickpeas.  In the deep clay soils 
of NSW and QLD, no yield decline has been observed with row spacings of up to 1.5 m, but 
these areas tend to grow the crop on stored soil moisture from summer rain.  In WA this water 
supply is generally limited during grain filling. 
An experiment was sown on 17 May 2001 at the Merredin Research Station (01ME18) to 
determine the influence of row spacing and disease development in Heera chickpeas.  Plots 
were established at five row spacings (19, 38, 57, 76 and 95 cm) and two sowing rates (70 and 
140 kg/ha).  Half the length of each plot was sprayed with the fungicide Bravo following the 
practise recommended for management of Ascochyta in chickpeas.  Fertiliser (80 kg/ha of DAP) 
was banded 3 cm below the seed. 
The Merredin Research Station received 173 mm of rain over January and February, which is 
normally dry.  It is estimated that around one third of this water may have been stored in the 
lower soil profile and was available to plants during grain filling.  As in the rest of the State, the 
experiment received virtually no rain for the months of June and July, but did receive above 
average rainfall during early grain filling in spring. 
There were few weeds at the site and plant emergence was good with no significant effect of 
row spacing (Table 19).  Only the widest spacing (95 cm) appeared to lose some yield 
compared to the 38 cm spacing.  The second widest row spacing (76 cm) was not significantly 
different from the three narrower spacings (19, 38 and 57 cm).  There was no effect of the 
fungicide spray, but there was very little ascochyta disease observed in the experiment. 
These results indicate that where moisture is not limiting during grain filling, row spacing of at 
least 76 cm will not result in lower seed yield than narrow row spacing.  Results from Northam in 
2001 indicate that where moisture becomes limiting during grain filling, wide row spacing will 
produce lower yields. 
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Table 19. Plant density (plants/m2) and seed yield (kg/ha) of chickpea at different row spacing 
and sowing rate, with and without fungicide 
Row spacing 
(cm) and 
sowing rate 
Plant density 
Seed yield  
No spray 
Seed yield  
Bravo Spray Mean 
70 140 70 140 70 140 
19 34.3 61.4 1183 1265 1279 990 1179 
38 33.9 54.6 1232 1207 1407 1365 1303 
57 29.1 58.0 1008 1164 1152 1164 1122 
76 31.3 59.0 991 1216 1281 1307 1199 
95 32.4 56.4 1004 1089 1104 984 1045 
Mean 32.2 57.9 1083 1188 1244 1162 1170 
LSD 5%:        
Spacing1 ns  134.5   
Rate1 2.87  ns   
Spac.x Rate ns  ns   
Bravo1   ns   
cv% 9.8  12.2   
1 F probability and least significant difference (LSD) for main effect of treatment. 
Herbicide tolerance on marginal soil types 
H. Dhammu and T. Piper, Department of Agriculture Western Australia 
As the price of lupins drops, growers are tempted to push other pulses, such as chickpeas, into 
soil types that would be considered marginal for growth.  Research over the past few years has 
developed some robust herbicide recommendations for use in chickpea crops, but they have 
not been tested on lighter textured soils where the herbicides may become more active and/or 
the crops may be less tolerant.  For post-emergent broad leaf weed control in this crop, 
Broadstrike alone is registered, but it has low efficacy against wild radish.  It has been reported 
that addition of Uptake oil improves its efficiency against radish, but sometimes causes crop 
damage.  A trial was undertaken to investigate whether herbicides recommended to use on 
heavier textured soil types can safely be used on lighter textured soils, and to compare the 
response of chickpea varieties to Broadstrike and Broadstrike + oil. 
A trial was conducted at Mullewa on a pale red sandy soil (90.4% sand, 3.0% Silt and 6.7% 
clay) with pH 4.8 (CaCl2) and EC 8.9 mS/m.  Sona, Heera and Howzat varieties of chickpea 
were sown on 7 June 2001 in 20 m wide strips using 102 kg/ha seed rate and 80 kg/ha DAP 
with narrow points followed by rolling harrows.  A range of pre-emergent herbicide treatments 
was applied across the trial strips in three randomised blocks.  Half of the trial strip (10 m) of 
each variety was sprayed with Broadstrike 25 g/ha + 0.25% uptake oil, and the other half of the 
strip was sprayed with Broadstrike 25 g/ha alone on 12 July 2001 when chickpeas were at the 
7-8 node stage.  Bravo (1.0 L/ha) was applied twice on 20 July and 14 August, 2001.  A blanket 
spray of Sertin plus (1.6 L/ha) was applied on 31 July 2001 to control grass weeds.  The trial 
was harvested on 28 November 2001. 
A number of treatments produced biomass reduction (visual rating) across all the varieties 
during early crop growth and at flowering: 
• Lexone and Diuron alone and their mixtures applied with Simazine. 
• Spinnaker alone and mixed with Lexone or Diuron applied with or without Simazine. 
• Balance alone or applied with Simazine caused yellowing of the lower four to five leaves 
at flowering, but did not cause biomass reduction.  
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Simazine and Bladex, the registered herbicides for chickpeas on recommended soil types, were 
tolerated well by all the varieties (Table 20).  Bladex appeared better than Simazine, but it is 
more expensive and less effective on weeds than Simazine.  The commonly used herbicides in 
chickpeas, Diuron, Lexone and a new herbicide (Balance), were tolerated well by all varieties.  
Spinnaker, which is commonly used in chickpeas, caused damage to Sona and Heera, but was 
tolerated well by Howzat.  Generally, on soils having low pH, Spinnaker becomes more active 
and persists for a longer period.  It is not recommended to use Spinnaker on soils of pH 5.5 
(CaCl2) or less in areas where rainfall from the time of application to sowing is expected to be 
less than 400 mm, because of potential carryover and damage to following cereal crops. 
Balance, Diuron, Spinnaker and two or three way mixes of Spinnaker with Diuron, Lexone 
applied along with Simazine caused damage in Sona. 
Broadstrike + oil did not cause any yield penalty compared to Broadstrike alone, which is 
consistent with the previous season’s results.  However, it has also been observed in past that 
Broadstrike + oil applied to chickpeas affected by foliar leaf disease caused yield reductions.  
Leaf diseases were not a problem in this trial. 
Table 20. Effect of herbicides on the seed yield of chickpea varieties (% of untreated control) at 
Mullewa (01GE91) (Figures in bold are significantly different from untreated control) 
Herbicides/ha Sona1 Sona2 Heera1 Heera2 Howzat1 Howzat2 
Untreated 
(seed yield in kg/ha) 
100 
(572) 
100 
(613) 
100 
(594) 
100 
(601) 
100 
(747) 
100 
(813) 
Simazine (*)  2.0 L 76 88 97 92 108 100 
Bladex 2.0 L 115 118 117 103 106 118 
Balance 100 g 89 71 101 94 94 83 
Diuron 2.0 L 85 104 92 98 96 133 
Spinnaker 200 mL 79 78 80 75 100 90 
Lexone 300 g 87 86 99 100 112 94 
Lexone 200 g + Diuron 1.5 L 95 81 99 98 99 94 
Spinnaker 150 mL + Diuron 1.5 L 83 87 83 89 97 101 
Spinnaker 150 mL + Lexone 200 g 85 85 89 97 111 101 
Spinnaker 100 mL + Lexone 150 g + Diuron 1.0 L 79 82 79 99 97 110 
(*)Balance 75 g 78 78 79 88 108 102 
(*)Diuron 1.5 L 80 77 103 92 86 105 
(*)Spinnaker 150 mL 63 69 90 89 94 95 
(*)Lexone 200 g 87 74 82 89 110 78 
(*)Lexone 150 g + Diuron 1.0 L 61 77 93 88 89 89 
(*)Spinnaker 100 mL + Diuron !.0 L 63 81 85 112 100 96 
(*)Spinnaker 100 mL + Lexone 150 g 80 81 80 84 95 92 
(*)Spinnaker 75 mL + Lexone 100 g + Diuron 1.0 L 77 87 86 81 111 98 
LSD 5% (0.05) Untreated v/s Herbicides 16 17 15 15 13 14 
(kg/ha) Herbicides v/s herbicides 21 23 20 20 18 19 
 Herbicides across 1 and 2 22 20 18 
 Untreated across 1 and 2 58 62 76 
Treatments 2-19 applied as Immediately Post Plant. (*) indicates Simazine 2.0 L/ha. 
Treatments 11-18 Simazine was applied separately from other herbicides/herbicide mixtures. 
1 Broadstrike 25 g/ha was applied alone to half of each variety at 7-8 node stage. 
2 Broadstrike 25 g/ha + 0.25% Uptake Oil was applied alone to half of each variety at 7-8 node stage. 
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Kabuli chickpea 
K. Regan, Department of Agriculture Western Australia 
The area of kabuli chickpea in 2001 was about 16,000 ha across Australia.  The largest area 
was grown in the Victorian Wimmera (12,000 ha) with about 1,000 ha in WA (including the Ord 
River Irrigation Area (ORIA)).  Considerable potential remains for a substantially larger kabuli 
chickpea area in WA.  Prices have been high in 2001, with growers receiving around 
$650-1100/t (depending on seed quality). 
Kabuli prices are largely determined by seed size and colour, especially when supply exceeds 
market demand.  Seeds greater than 8 mm diameter are generally sold at a premium over 
smaller seeds, while prices for seeds that are less than 7 mm may be lower than those for desi 
chickpea.  Hence, in addition to yield, the size distribution of seed produced is an important 
quality parameter for profitable kabuli production. 
While varietal differences influence seed size, large seeds are more likely to be produced in 
areas with 400-600 mm annual rainfall, deep fertile soils and mild spring conditions favourable 
to seed filling.  Economical yields of kabuli chickpea with large seed size are unlikely to be 
achieved on a regular basis in lower rainfall areas.  Excellent soil types for kabuli production 
have been identified around Dongara, Mingenew, the Avon Valley and parts of Esperance and 
Katanning. 
Variety and germplasm evaluation 
T. Khan and K. Regan, Department of Agriculture Western Australia 
Variety evaluation trials were not undertaken during 2001, due to the lack of ascochyta 
resistance in commercial kabuli chickpea varieties.  However, a number of promising ascochyta 
resistant lines are beginning to emerge through the national chickpea breeding program 
(ACCIP) and other novel projects.  Additionally, germplasm derived from Tamworth, NSW and 
local crosses has been evaluated in WA during 2001. 
Kabuli chickpea lines from ACCIP were evaluated in the 2001 interstate stage three trials at 
Merredin and Medina.  Six lines that have performed very well in Victoria and/or New South 
Wales are being considered for commercial release (Table 21).  Based on ascochyta scores, all 
lines showed significantly greater ascochyta resistance than Kaniva.  In WA, the maturity of the 
six promising lines was similar to Kaniva.  The line S95342 produced greater seed yield than 
Kaniva at Merredin where disease pressure was low.   
Table 21. Ascochyta scores at Horsham (VIC), Tamworth (NSW) and Medina (WA), and seed yield 
(SY, kg/ha) at Merredin of kabuli chickpea lines in interstate stage 3 trials, 2001 
Variety/line 
Ascochyta score1 
SY 
SY 
%Kaniva VIC NSW WA 
Kaniva 8.0 8.0 9.0 1520 100 
Flip94-90C 4.8 - 5.0 1444 95 
Flip94-92C 4.5 - 4.5 1257 83 
S95342 5.0 - 4.5 1602 105 
S95344 5.0 3.5 4.5 1181 78 
S95362 4.8 - 5.0 1431 94 
S95425 4.8 2.5 5.0 1339 88 
1 Ascochyta score:  0 = no disease to 9 = dead. 
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Germplasm developed from crosses made at Tamworth and in WA was evaluated at Dalwallinu 
and Merredin in 2001.  At Dalwallinu, ascochyta development was severe and the trial was not 
harvested.  Ascochyta scores were seven or eight for most lines, and for the standard varieties 
and Kaniva and Garnet (Table 22).  However, two lines (91-111-28 and 91-111-39) showed 
relatively good ascochyta resistance and produced seed yields similar to Kaniva under 
ascochyta free conditions at Merredin.  A number of other lines produced greater seed yields 
than Kaniva at Merredin, but are unlikely to perform well under ascochyta pressure. The 
promising lines from this evaluation and from the interstate stage three trials will be evaluated in 
WA during 2002. 
Table 22. Ascochyta score (0 = no disease to 9 = dead) at Dalwallinu, and seed yield (kg/ha) at 
Merredin of kabuli chickpea lines 
Variety/line 
Ascochyta score 
(Dalwallinu) 
Seed yield 
(Merredin) 
Seed yield 
% Kaniva 
Garnet 8 1387 111 
Kaniva 8 1253 100 
91-111-28 5 1256 100 
91-111-39 5 1237 99 
91-111-18 6 1122 89 
91-111-17 6 1141 91 
91-111-30 6 1102 88 
91-111-21 7 1283 102 
91-111-25 7 1170 93 
91-111-22 7 1156 92 
91-111-29 7 1152 92 
91-111-33 7 1147 92 
91-111-40 7 1101 88 
91-111-35 8 1292 103 
91-111-24 8 1189 95 
91-111-34 8 1310 105 
91-111-36 8 1286 103 
91-111-31 8 1248 100 
91-111-38 8 1233 98 
91-111-32 8 1205 96 
91-111-27 8 1199 96 
91-111-16 8 1178 94 
91-111-20 8 1173 94 
91-111-37 8 1151 92 
91-111-23 8 1140 91 
91-111-26 8 1102 88 
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Premium quality kabuli chickpea development in the ORIA 
K. Siddique1, K. Regan2, R. Shackles2 and P. Smith2 
1 CLIMA, The University of Western Australia 
2Department of Agriculture Western Australia 
The kabuli chickpea industry in the ORIA is based on a large seeded chickpea variety 
‘Macarena’ and is valued at around $1.0 million pa.  There is potential to increase kabuli 
production in the area to over $4 million with existing and new export markets.  During recent 
years average yields with the variety Macarena have varied between 2.0 to 3.1 t/ha while yields 
on individual farms have ranged from 1.0 to 4.0 t/ha within a single season.  Factors 
contributing to this variation were studied with the aim to improve management packages that 
increase and stabilise yields, and improve quality (seed size). 
Crop management practices were reviewed during 1998-2000, and strategies for overcoming 
environmental limitations and improving crop production were developed.  The outcome of this 
is a farmnote on ‘Kabuli Chickpea Production in the Ord River Area’. 
Previous research has identified seven lines selected from introduced lines and locally selected 
‘off-types’ with appropriate maturity as well as greater seed size and yield when compared to 
Macarena.  Following yield and quality evaluation trials in 1999, 2000 and 2001 the number of 
lines has been reduced to four (Table 23).  On average across years, the selected lines 
generally had similar flowering times to Macarena and greater mean seed weight.  Mean seed 
yield of the selected lines across four trials in 2001 was 3 to 32% greater than Macarena.  The 
lines GCN133-2 and Fern Leaf produced the largest proportion of seeds greater than 10 mm 
diameter (Table 24).  Given that premium prices are offered for larger seeds, this is a desirable 
characteristic for improved returns for growers. 
Table 23. Mean time in days after sowing to 50% flowering, 100 seed weight (g) and seed yield of 
kabuli chickpea lines at Kununurra (1998-2001) 
Line  
50% 
Flower1 
100 swt1 
100 swt 
% Macarena 
Seed yield2 
Seed yield 
% Macarena 
Macarena 39 53.9 100 987 100 
GCN133-2 39 56.9 106 1104 116 
IG9337 38 55.6 103 1178 132 
IG96220 38 56.4 105 1186 122 
Fern Leaf 39 58.7 109 1044 103 
1 Mean of 1998,1999, 2000 and 2001. 
2 Mean of 1999, 2000 and 2001. 
Table 24. Seed size distribution of kabuli chickpea lines at Kununurra (mean of 4 sites), 2001 
Line  
Proportion (%) of seed 
> 10 mm 9-10 mm 8-9 mm < 8 mm 
Macarena 18 63 15 5 
GCN133-2 23 66 8 2 
IG9337 13 73 13 1 
IG96220 11 69 19 1 
Fern Leaf 22 67 9 2 
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In addition to agronomic evaluation, preliminary seed quality tests (seed colour and cooking) 
were conducted by the Department of Agriculture’s Grain Quality Laboratory on the 2000 and 
2001 harvest samples.  Seed colour is represented in three dimensions; lightness 
(L*, black/white), chroma (a*, green/red) and hue (b*, blue/yellow).  In general, markets prefer 
light coloured kabuli chickpea seeds.  The colour differences were not large between lines and 
showed a similar trend to 2000 results.  The Fern Leaf line and Macarena were the lightest and 
least red sample, and GCN133-2 the least yellow (Table 25). 
Cooking quality is measured by seed deformation after cooking, the number of unhydrated 
seeds and the hydration capacity of individual seeds.  Across four trials conducted during 2001, 
the force for 75% deformation of the seed was less for Macarena, GCN133-2 and Fern Leaf 
line, suggesting quicker cooking time for these lines (Table 25).  There were no unhydrated 
seeds after soaking for 16 hours for any line (data not presented), and little difference in 
hydration capacity.  Based on the results of the series of trials in 2000 and 2001, it appears that 
differences in cooking quality between the selected lines and Macarena are small. 
Seed yield, quality evaluation, and seed bulk-up of the four promising lines will be continued in 
2002.  It is anticipated that a new variety will be released by 2004. 
Table 25. Quality parameters of kabuli chickpea lines at Kununurra (mean of four sites), 2001 
Line  
Seed colour1 Deformation2 
(Newtons) 
Hydration 
capacity3 (%) L* a* b* 
Macarena 66.4 5.9 15.9 108 101 
Fern Leaf 66.5 5.7 15.9 118 101 
GCN133-2 64.6 6.2 15.7 114 100 
IG9337 63.4 7.1 17.2 151 101 
IG96220 63.1 7.1 17.0 155 100 
1 L* (lightness), a* and b* (chroma and hue). 
2 Force in Newtons required for 75% deformation of seeds after cooking. 
3 Mean percentage increase in weight of seeds due to water uptake over 16 hours. 
Evaluation of ascochyta resistant germplasm from Syria and Turkey 
K. Siddique1, C. Francis1 and K. Regan2 
1CLIMA, University of Western Australia 
2Department of Agriculture Western Australia 
In a collaborative project between CLIMA, the National Chickpea Breeding Program, Tamworth 
NSW, ICARDA, Syria, and the Aegean Agricultural Research Institute (AARI), Turkey, breeding 
lines and commercial varieties from Turkey and Australia were screened for resistance to 
ascochyta blight, potential adaptation to Australian conditions and seed quality in Turkey.  More 
than 2000 breeding lines from the ICARDA and AARI breeding programs with superior 
ascochyta resistance (score < 5.0) and agronomic traits were evaluated in Turkey and 335 
superior lines introduced to Australia between 1998 and 2001. 
The lines introduced to Australia from ICARDA and Turkey have been evaluated in the field in 
WA, and distributed and evaluated in eastern Australia by collaborators in the national chickpea 
breeding program (ACCIP). 
Agronomic evaluation 
In WA, ascochyta resistant lines have been evaluated for their agronomic traits at Bindoon.  To 
date, an initial set of 202 superior lines (set 1) were evaluated during 1999, a second set of 90 
lines (set 2) during 2000, and the final set of 43 (set 3) during 2001.  Due to the limited quantity 
of seed, the trials have consisted of small row plots.  In addition to the ascochyta resistant lines 
(score < 5.0 in Turkey) selected in Turkey, the standard kabuli varieties (Garnet, Kaniva, 
Bumper, G846-3-9) and desi varieties (Sona and Heera) were included in the trials.  Each line 
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was evaluated on characteristics including early vigour, plant height, seed yield and mean seed 
weight compared to the standard varieties. 
Based on agronomic performance and ascochyta scores, 26 lines have been selected for rapid 
seed bulk-up and evaluation in WA (Table 26).  The majority of selected lines have mean seed 
weights similar or greater than Kaniva, however the time in days after sowing (DAS) to flowering 
is longer for most lines. 
Table 26. Promising ascochyta resistant lines evaluated at Bindoon in 1999 (set 1), 2000 (set 2) 
and 2001 (set 3) 
No. Line/variety 
50% flw 
(DAS) 
50% pod 
(DAS) 
Maturity 
height (cm) 
MSW 
(g) 
MSW as % 
Kaniva 
 Set 1 1999 
1 Flip97-673 126 152 82.5 0.47 114 
2 Flip97-503 117 138 43.2 0.46 113 
3 94 ETA 410 128 141 51.5 0.44 107 
4 Flip97-530 107 138 55.2 0.44 106 
5 Flip97-657 111 138 53.0 0.43 105 
6 Flip97-695 119 141 51.8 0.42 103 
7 Flip97-537 116 138 62.5 0.42 102 
8 Flip97-648 134 144 64.0 0.41 101 
9 Flip97-600 117 138 61.5 0.41 99 
10 Flip97-501 119 141 58.8 0.40 99 
11 Flip97-548 121 138 62.5 0.40 98 
12 Flip97-620 124 151 52.0 0.40 97 
13 Flip97-521 129 141 73.0 0.40 97 
14 Flip97-653 124 141 51.5 0.39 95 
 Kaniva 106 136 49.8 0.41 100 
 Set 2 2000 
1 FLIP98-502 111 129 - 0.43 114 
2 FLIP98-508 105 120 - 0.40 105 
3 FLIP98-520 102 117 - 0.44 116 
4 FLIP98-575 97 114 - 0.50 133 
5 FLIP98-590 118 126 - 0.40 106 
6 FLIP98-653 106 120 - 0.39 103 
 Kaniva 94 114 - 0.38 100 
 Set 3 2001 
1 S98163 119 n/a1 - n/a n/a 
2 S98167 124 n/a - n/a n/a 
3 S98171 132 n/a - n/a n/a 
4 S98175 119 n/a - n/a n/a 
5 S98176 127 n/a - n/a n/a 
6 S98142 134 n/a - n/a n/a 
 Kaniva 111 n/a - n/a n/a 
1 Data not processed. 
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Ascochyta disease screening 
Ascochyta disease screening of the 3 sets of introduced lines was carried out in eastern 
Australia during 1999 (set 1), 2000 (set 1 and 2) and 2001 (set 1, 2 and 3), and at Mingenew in 
WA during 2000 (set 1 and 2) and 2001 (set 1, 2 and 3).  At Mingenew in 2000, only 32 lines 
survived at the site due to the intense disease pressure, drought, and weed infestation.  Hence, 
no scores were taken at the site.  Disease intensity was also high at Mingenew in 2001, but 
plants grew reasonably well and chickpea lines expressed differences in disease resistance.  
The ascochyta scores recorded for chickpea lines generally correlated well across Australia, 
although scores from the glasshouse and field sites in SA in 1999, and from Mingenew in 2001 
were higher compared to other sites (Table 27).  In 2001, where scores were available, the 
introduced lines all showed greater resistance to ascochyta blight than the standard varieties. 
Ascochyta blight screening of these lines and other kabuli chickpea germplasm will continue at 
Mingenew and at interstate sites during 2002. 
Yield evaluation and seed production 
Yield evaluation trials have not been possible to date, due to the limited quantity of seed initially 
available in Australia for ascochyta screening.  However, promising lines from set 1 were 
bulked-up at Carnarvon under irrigation during 2001 producing enough seed for limited 
replicated field trials during 2002.  
Twenty one lines were identified in 2000 for general bulk-up and/or for progeny row plots (seed 
derived from single plants) at Carnarvon in 2001.  The selection was based on large seed size 
(mean seed weight), ascochyta scores (Turkey and Australia) and seed quantity available.  
Single plants were taken for 10 lines and seed from each plant was grown in progeny rows for 
breeders seed.  General seed for 18 lines was grown in bulk plots.  From this seed 
multiplication, there will be enough seed for at least one replicated yield evaluation trial in 2002, 
which will be undertaken in the Dongara region.  Interstate yield evaluation is anticipated in 
2003.  
Approximately 20 additional lines were identified during 2001 with good ascochyta resistance 
and large seed size (mean seed weight).  Single plants were tagged and removed from plots of 
these lines at harvest, and the seed from each plant will be grown in progeny rows at Carnarvon 
in 2002. 
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Table 27. Ascochyta blight scores (0 = no disease to 9 = dead) for promising lines (set 1, 2 and 3) 
evaluated in eastern Australia and Mingenew between 1999 and 2001.  Shaded area 
indicates no evaluation 
Line/ 
variety 
1999 2000 2001 
NSW 
VIC 
SA 
GH2 
SA 
NSW 
SA VIC WA 
NSW 
(1)1 (2) (3) (1) (2) (1) (2) (3) 
Set 1               
94 ETA 410 4 5 5 5 5 4    3     
Flip97-501 3 4 3 5 4 4 3 5  4 4 3 3 4 
Flip97-503 4 5 5 4  6    3 5    
Flip97-521 3 4 3 4 5 4 4 4  3 4 2 2 4 
Flip97-530 5 5 5 5 7 4   3 3 5    
Flip97-537 3 3 3 1 4 5   4 3 3 2 3 4 
Flip97-548 3 3 4 3 7 5 5 5 3 3 4 2 3 4 
Flip97-600 4 4 5 4 5 5 5 5 4 4 4 2 4 4 
Flip97-620 3 4 4 4 7 7    4 5    
Flip97-648 3 4 5 4 7 6 3 4 4 2 4    
Flip97-653 4 4 4 3 4 4   4 3 5    
Flip97-657 5 5 7 5 6 4    3 4    
Flip97-673     7     3 4    
Flip97-695 4 4 4 4 6 6   4 3     
Set 2               
FLIP98-502       3 4 6  4 2 4 4 
FLIP98-508       5 5 7 4 5    
FLIP98-520       5 9 6 4 5    
FLIP98-575           4    
FLIP98-590       5 5 6  5 3 4 4 
FLIP98-653          5 4    
Set 3               
S98163           6 4 4 4 
S98167           7 2 2 3 
S98171           6 3 4 6 
S98175           6 2 2 3 
S98176           7  2 3 
S98142     `      6 3 4 6 
Heera      8   7  6    
Sona      9   7  6 5 6 7 
Bumper           7 5 6 9 
Kaniva     7    7  7 5 6 8 
1 (1), (2) and (3) indicate early vegetative, flowering and podding growth stages. 
2 Glasshouse screening. 
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Field pea 
Breeding highlights 
T. Khan, Department of Agriculture Western Australia 
The WA field pea breeding program started in 1988 and is part of the GRDC’s Australian 
Coordinated Pea Improvement Program (ACPIP).  As an ACPIP node it focuses on short 
season environment of the Western Region.  The current financial year saw the start of the new 
GRDC project with the following objectives: 
• Develop new field pea varieties with higher yield, superior quality and better adaptation to 
short season environments. 
• Identify germplasm for late sowing in high rainfall areas with long growing seasons. 
• Develop breeding lines combining desirable agronomic traits and resistance to black spot 
disease. 
Trials were sown at the low rainfall sites Wilgoyne and Merredin, a medium rainfall site at 
Dalwallinu and high rainfall sites at Williams and Frankland.  Screening for black spot resistance 
was carried out at Medina.  The 2001 season turned out to be atypical.  Sowing was completed 
before the prolonged winter drought occurred.  Emergence was good but early growth was 
slow.  Rainfall during the last days of July and thereafter helped to produce greater than 
average yields in most trials.  However, early flowering lines that depend on dry matter 
accumulation in the early part of the season may not have performed as well in comparison to 
the later flowering lines given these conditions.  Poor nodulation at Williams may also have 
affected yield.  Over 150 crosses were made to develop variation in disease resistance, yield, 
adaptation, seed quality and improved plant types, and 6,873 field plots were planted to develop 
and evaluate the genetic material.  Significant highlights of results from the 2001 season are 
presented below. 
Advanced breeding lines 
Advanced breeding lines were divided into two trials, normal leaf type (N) and semi-leafless (S).  
The N lines were sown at all sites whereas the S lines seed were only sown at the high rainfall 
sites due to limited seed supply.  Of the best yielding normal leaf type lines, 93P756-F4B-3 was 
most notable, because it produced the highest yield and large seed size (Table 28).  Several 
other dun and white seeded lines will also be classed as large seeded.  Of the semi-leafless 
lines, 94P055-F3B-9 has stem strength similar to Snowpeak, but greater plant height 
(Table 29). 
Germplasm for late sowing in high rainfall areas 
Time of sowing trials were conducted to examine the effect of delayed sowing on black spot 
development and identify genotypes that produced high yields in late sowing situations under 
disease pressure.  The results showed that delayed sowing greatly reduced yield in all 
genotypes and, despite black spot reduction in late sowing at Frankland, early sown plots 
produced significantly greater yields (Table 30). 
Release of a new variety Dunwa 
A new field pea variety Dunwa was released in 2001.  Dunwa out-yields Parafield by a 
significant margin, but has similar seed characteristics.  The 2001 season has been particularly 
favourable for Dunwa due to late rains.  Trial results show indicate an 18% yield advantage over 
Dundale and 17% over Parafield.  Dunwa is licensed to the WA Seed Growers Association and 
it is expected that seed will be available for commercial production for the 2003 season. 
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Table 28. Seed yield (as % of Dundale), seed type and mean seed weight (MSW, g) of the tTen 
best yielding lines along with control in the advanced breeding trial of ‘normal’ leaf type 
Variety/line 
Dalwall-
inu 
Merredin Wilgoyne 
Williams 
Early 
Williams 
Late 
Frank-
land 
Early 
Frank-
land 
Late 
Mean 
Seed 
type 
MSW 
Helena 102 118 103 91 106 102 101 105 Dun 14.3 
Parafield 93 113 106 97 100 101 103 103 Dun 22.4 
Dundale 100 100 100 100 100 100 100 100 Dun 20.7 
Cooke 90 86 102 100 109 105 107 99 White 16.4 
93P756-F4B-3 101 124 126 128 128 127 124 123 Dun 21.1 
94P055-F3B-1 107 104 89 139 139 139 138 122 LSD1 17.6 
94P055-F3B-22 102 123 102 119 129 130 127 120 Dun 18.1 
93P773-F4B-17 91 113 118 131 136 130 120 120 White 19.4 
93P747-F4B-7 98 107 117 131 130 130 129 120 White 20.4 
93P773-F4B-3 94 120 99 120 126 120 121 115 White 14.1 
94P927-F3B-8 90 100 84 130 128 126 130 113 Dun 18.0 
93P874-F4B-8 94 116 107 108 112 111 105 109 White 20.1 
94P957-F3B-2 92 100 90 130 120 116 114 108 Dun 19.0 
94P046-F3B-9 88 107 89 124 113 114 108 107 White 15.9 
Mean yield (kg/ha) 1269 3035 1830 1473 1221 3281 1821    
1 LSD = lightly speckled dun. 
Table 29. Seed yield (as % of Snowpeak), seed type and mean seed weight (MSW, g) of the ten 
best yielding lines along with control in the advanced breeding trial of ‘semi-leafless’ 
type.  The normal leaf type controls are indicated with an asterisk (*) 
Entry 
Frankland 
Early 
Frankland 
Late 
Williams 
Early 
Williams 
Late 
Mean 
Seed 
type 
MSW 
94P055-F3B-4 198 132 155 146 160 Dun 19.5 
94P055-F3B-17 182 120 135 129 145 Dun 15.9 
94P073-F3B-2 153 127 145 138 140 White 18.1 
94P055-F3B-9 156 125 143 136 140 White 15.9 
94P957-F3B-6 154 114 124 120 130 White 13.4 
Cooke* 159 112 120 117 130 White 16.4 
94P073-F3B-3 147 115 125 121 129 White 19.5 
Mukta 132 121 135 129 128 White 17.0 
94P055-F3B-7 129 120 133 128 126 White 15.6 
94P055-F3B-21 159 105 109 107 124 Dun 15.7 
Dundale* 128 116 127 123 123 Dun 20.7 
Magnet 132 113 121 118 121 Dun 18.7 
93P883-F4B-22 126 114 124 120 121 Blue 17.7 
Helena* 90 108 114 111 103 Dun 14.3 
Snowpeak 100 100 100 100 100 White 17.9 
Mean yield kg/ha 2596 2207 1268 817  
 
 -51- 
Table 30. Seed yield and black spot scores (0 = no disease to 9 = dead) in advanced breeding 
trials sown at two times at Williams and Frankland 
Site and 
sowing time 
Normal leaf types Semi-leafless types 
Black spot 
score 
Maximum 
SY 
Mean SY 
Black spot 
score 
Maximum 
SY 
Mean SY 
Williams       
8 June 0 2131 1473 0 1816 1268 
10 July 0 1764 1221 0 1117 817 
% change 0 -17 -17 0 -38 -35 
Frankland       
12 June 5.1 4776 3281 5.2 3979 2596 
10 July 2.3 2650 1821 1.8 2788 2207 
% change -45 -44 -44 -65 -65 -15 
Variety evaluation 
T. Khan, Department of Agriculture Western Australia 
During the 2001 season, stage four Cultivar Variety Testing (CVT) trials for field pea were 
conducted at 13 sites throughout the grain belt of WA.  Despite dry conditions early in the 
season, the average yields were generally excellent and greater than 1,500 kg/ha, except at 
Mingenew, Dalwallinu, Narambeen and Mullewa (Table 31).  Dunwa and Helena were the 
highest yielding named varieties, producing 18 and 20% greater yields than Dundale, 
respectively.  Most of the breeding lines also produced greater seed yields than Dundale, 
although WAPEA2122 was most outstanding. 
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Table 31. Seed yields (kg/ha) from the Crop Variety Testing stage 4 trials 
Variety/line 
Dellyanine 
01GS43 
24 May 
Frankland 
01MT12 
8 May 
Mingenew 
01GE53 
4 June 
Dalwallinu 
01PB05 
6 June 
Narem-
been 
01ME58 
31 May 
Spedding-
up 
01ES59 
7 June 
Pingrup 
01GS45 
1 June 
Mullewa 
01GE59 
31 May 
Wilgoyne 
01PB10 
29 May 
Merredin 
01ME53 
31 May 
Lake 
O'Connor 
1NE18 
8 May 
Mt Madden 
01NE19 
25 May 
Kumarl 
1ES52 
4 May 
Mean 
Mean 
% Dundale 
Dundale 1499 2005 1133 763 1027 1509 1529 315 1809 1556 1547 2326 1533 1436 100 
Cooke 1894 2175 1123 762 863 1944 1786 281 1779 1535 1541 2619 1531 1535 107 
Dunwa 1977 2721 1403 1155 1116 1740 1720 329 1900 1746 1752 2931 1479 1699 118 
Helena 1901 2382 1188 1025 1313 1578 1897 328 1962 1787 2020 3029 1795 1719 120 
Kiley 1691 1634 1091 634 638 997 1508 338 1348 1461 1255 2364 1492 1275 89 
Parafield 1727 2144 1199 737 1046 1411 1627 321 1683 1602 1516 2392 1372 1453 101 
Snowpeak 1679 1872 1225 862 913 1582 1831 317 1673 1532 1649 2471 1738 1499 104 
Soupa 1672 1946 988 636 690 1556 1583 255 1489  1468 2456 1267 1342 93 
WAPEA2080 2151 2220 1036 922 879 1958 1586 342 1850 1508 1508 2971 1350 1568 109 
WAPEA2081 1707 1820 1056 518 952 1188 1502 238 1913 1464 1854 2082 1324 1363 95 
WAPEA2103 1914 2042 1062 766 1055 1337 1676 363 1875 1665 1578 2207 1419 1467 102 
WAPEA2106 2002 2051 1139 865 1072 1887 1622 352 1542 1769 1873 2718 1085 1543 107 
WAPEA2111 1864 2166 1084 876 921 1531 1648 365 2071 1819 1872 2653 1558 1581 110 
WAPEA2112 1854 2208 1384 804 859 1364 1749 304 1924 1876 1825 2228 1693 1554 108 
WAPEA2122 2377 2406 1196 949 1062 1892 1499 268 1839 1748 1736 2802 1541 1649 115 
WAPEA2123 2055 2221 1267 847 1005 1697 1673 320 1992 1721 1675 2412 1692 1593 111 
WAPEA2125 1608 1403 1113 899 1099 1289 1755 383 1976 1697 2062 1804 1672 1453 101 
WAPEA2127 1440 1860 1174 775 1085 1520 1920 297 2097 1686 1775 2298 1579 1510 105 
Mean 1781 2074 1158 819 942 1507 1665 294 1817 1597 1687 2478 1508 1456  
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Comparing the phosphorus requirement of field pea and wheat 
M. Bolland and P. White, Department of Agriculture Western Australia 
Phosphorus (P) is the major nutrient element deficiency of grain legumes grown in the 
agricultural areas of south-western Australia.  Field pea (Pisum sativum L.) is the major grain 
legume grown in rotation with cereal crops on most neutral to alkaline soils of the region.  
Wheat is the major crop on all soils used for cropping.  Many experiments have been conducted 
over many years on all major soil types and environments in the region to determine the P 
requirement of wheat, so the P requirements of wheat are well understood.  By contrast, the P 
requirement of field pea is not known and was assumed to be similar to wheat. 
Five field experiments were undertaken in 2001 to compare the fertiliser P requirements of field 
pea compared with wheat for diverse soils and environments suitable for growing both crops.  
Canola (Brassica napus L.) was included at two sites. 
The 2001 season was very dry early, and in July and August field pea showed large visual yield 
responses of shoots to applied P fertiliser at all five sites.  Above about 10-15 kg P/ha, the field 
peas looked much better with few gaps between plants, were greener, and visually appeared 
much healthier.  By contrast, at all sites during 2001, wheat showed no visual responses to 
applied P suggesting the soils had adequate P already present in the soil for wheat production.  
By the end of the season the large responses in field pea observed earlier in the year had 
diminished at all sites. 
Table 32. Seed yield (kg/ha) of field pea, wheat and canola treated with different rates of P at five 
sites 
Species 
P applied 
(kg P/ha) 
01ES26 
Circle Valley 
01GE23 
Mullewa 
01ME16 
Merredin 
01AD19 
Corrigin 
01GS21 
Williams 
Field pea 0 767 796 1156 569 674 
 5 941 833 1593 692 719 
 10 852 777 1479 861 770 
 15 907 789 1585 994 921 
 20 968 925 1546 1033 741 
 30 833 795 1454 1116 796 
 40 709 848 1597 1291 938 
Wheat 0 1093 1367 2774 1664 3060 
 5 1105 1345 2907 1756 3127 
 10 926 1422 2870 1794 3227 
 15 1082 1265 2983 1967 3248 
 20 915 1462 2952 1906 3306 
 30 966 1377 2838 2025 3270 
 40 937 1556 2797 1994 3260 
Canola 0  298  671  
 5  251  600  
 10  285  804  
 15  272  804  
 20  311  779  
 30  280  721  
 40  293  738  
LSD 5%  219 185 312 221 236 
cv%  14 14 9 11 7 
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Wheat generally showed no seed yield increase (responses) to applied P (Table 32).  At the two 
sites where canola was included (Mullewa and Corrigin), it showed no seed yield response to 
applied P.  For field pea, seed yields showed no response to applied P at Williams due to frost 
during flowering and grain production, or at Mullewa due to a very dry end to the season.  
However, seed yield responses were obtained for field pea at the other three sites (Circle 
Valley, Merredin and Corrigin).  Field pea showed a seed yield response up to 5 kg P/ha applied 
at two sites (Circle Valley and Merredin).  Relative to the nil-P treatment, the increases in seed 
yield were approximately 20% at Circle Valley and 33% at Merredin; all the other amounts of P 
applied above 5 kg P/ha were on the maximum yield plateau.  At Corrigin, field pea showed a 
27% increase in seed yield up to the largest amount of P applied (40 kg P/ha). 
Further data are yet to be obtained from samples collected from the experiments in 2001 (yields 
of shoots collected at anthesis, pods per plant, seed per pod, P concentration in shoots and 
grain).  However, these limited data in 2001 suggest that field pea had a higher P requirement 
for grain production than wheat.  Field pea required at least 5 kg P/ha more than wheat, which 
is about an extra 50 kg single superphosphate/ha, or 25 kg/ha extra (i) double 
superphosphate/ha, (ii) triple superphosphate/ha, or (iii) DAP/ha.  This result needs to be 
confirmed by further experiments in 2002. 
Tolerance of field pea to post emergent herbicides 
M. Seymour and N. Brandon, Department of Agriculture Western Australia 
Field pea shows good tolerance to a wide range of herbicides applied at the 3-6 node stage.  
Field experiments were conducted at Scaddan and Katanning to demonstrate this to growers 
and to evaluate some of the new products available.  Research with other species indicates that 
the crop tolerance to post emergent herbicides can be affected by chemicals applied at sowing.  
It should be noted here that we used Spinnaker (+/- Diuron) at sowing and not triazines 
(Table 33). 
Blackspot was at very low levels on field pea (cv. Parafield) in these trials.  This is important, 
because some treatments (e.g. Lexone) have the potential to damage leaf tissue and provide 
an entry point for disease infection.  Most treatments did not affect field pea yields at either site 
(Table 34).  At Katanning, MCPA Na, MCPA Na + Brodal, and Tigrex (not tested at Scaddan) 
reduced seed yield following high levels of stunting (rating = 5).  Linuron severely damaged 
plants at Katanning (rating = 7) but the crop recovered to produce 90% of the nil treatment. 
Readers should keep in mind that many of the treatments tested are not registered for post 
emergent use in field pea and herbicides should only be applied in strict adherence to label 
directions. 
Table 33. Details of field pea post emergent herbicide experiments conducted in WA in 2001 
 Katanning Scaddan 
Treatments applied 18 June 24 July 
Pre-emergent herbicides 
Spinnaker 200 mL/ha 
+ Diuron 1 L/ha, IAS 
Spinnaker 100 mL/ha IAS 
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Table 34. Seed yield (kg/ha and % of Nil treatment), crop rating1, dry matter production at 
maturity (DM, g/m2) and harvest index (HI, %) of field pea in post emergent herbicide 
experiments at Katanning and Scaddan 
Product 
Rate mL 
or 
g/ha 
Katanning 
01GS8 
24 May 
Scaddan 
01ES16 
7 June 
SY 
29 November 
Crop 
rating 
13 July 
Crop 
rating 
13 
Aug. 
DM 
18 October 
SY 
29 November  
kg/ha % Nil g/m² % Nil kg/ha % Nil  
Nil 0 2082 100 0 0 649 100 1716 100 26 
Brodal 75 2088 100 1 0 576 89 1748 102 31 
Brodal 150 2168 104 1 *2 * * * * * 
Raptor 23 1988 95 1 0 550 85 1724 100 32 
Raptor 45 2283 110 0 0 694 107 1769 103 26 
Sniper 33 2024 97 1 0 586 90 1853 108 32 
Sniper 50 2063 99 1 0 575 89 1729 101 31 
Brodal/Lexone 60/60 2134 102 1 1 559 86 1777 104 33 
Lexone 100 2206 106 0 0 579 89 1834 107 34 
Lexone 200 2055 99 0 * * * * * * 
MCPA Na 1000 1605 77 5 0 559 86 1782 104 33 
Tigrex 500 1636 79 5 * * * * * * 
MCPA Na + Brodal 700/50 1823 88 5 1 570 88 1630 95 33 
Bladex 1000 2052 99 0 0 591 91 1813 106 31 
Linuron 1 kg 1869 90 7 1 604 93 1900 111 32 
Broadstrike + oil 20 1979 95 5 * * * * * * 
Spinnaker 200 2063 99 1 0 500 77 1948 114 41 
Simazine 750 2099 101 0 0 677 104 1848 108 28 
Bladex + MCPA Na 1000/500 1984 95 2 1 586 90 1838 107 31 
Legumin MCPB Na 3000 1977 95 2 3 436 67 1721 100 40 
Basagran 1000 2149 103 0 * * * * * * 
LSD 5%  201 10 1 1 ns 186 161 9 ns 
cv%  6  20 113 20  5  22 
1 Crop rating:  0 = no effect to 10 = dead (1-5 = degree of stunting or distortion, 6-9 = % of plants killed). 
2* Treatment not applied at Scaddan. 
Response of new varieties to herbicides   
H. Dhammu and T. Piper, Department of Agriculture Western Australia 
Trials during the 2000 season showed some sensitivity of new pea varieties to registered 
herbicides.  This trial was intended to further evaluate these sensitivities.  The herbicide mixes 
tested were aimed at achieving best chemical weed control practice. 
Six field pea varieties were sown on 7 June 2001 at Mullewa in 10 m wide parallel strips on red 
loamy soil, well suited to field peas.  Seeding was carried out using 100 kg/ha seed rate and 
80 kg/ha DAP with narrow points followed by rolling harrows.  A range of herbicide treatments 
were applied across these strips in three randomised blocks.  Every fourth plot was kept as a 
control plot to check any spatial variation.  Weed free conditions were not achieved in the trial 
HI 
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with wild radish and wild mustard emerging in the untreated control and pre-emergent treatment 
plots.  Weed density was higher in untreated control plots than pre-emergent herbicide 
treatment plots.  Hand weeding was conducted to control these weeds in August.  The effect of 
weed competition is evident on the seed yield in controls, so the results were calculated as a 
per cent of the Bladex treatment.  Bladex is a registered herbicide in field peas and caused 
minimal damage to all the field pea varieties.  Sertin Plus 1.6 L/ha was applied on 31 August 
2001 to control grass weeds.  Alphacod 400 mL/ha was applied on 31 August and 
25 September 2001 to control budworm.  The trial was harvested on 14 November 2001. 
Visual observations during the early crop growth and at flowering showed that Broadstrike 
caused yellowing of entire plant parts across all varieties, whereas Raptor and Spinnaker 
affected Cooke only.  Brodal, Brodal + Lexone, Sniper, and Sniper + Lexone resulted in slight 
yellowing/chlorosis of the leaves exposed to the spray across all the varieties.  Lexone, applied 
post-emergent, burned the lower leaves exposed to the spray across all the varieties, but new 
growth was unaffected. These symptoms were outgrown by flowering time. 
Broadstrike and MCPB caused biomass reduction in all the varieties during early crop growth, 
but the effect of Broadstrike in Mukta and MCPB in all the varieties was visible even after 
flowering.  Raptor and Spinnaker delayed flowering by approximately two weeks for 75% and 
58% plants for the variety Cook, respectively, and for 15% of the plants for the variety Helena 
(both herbicides). 
Spinnaker + Diuron and Spinnaker + Lexone caused significant yield reduction in Cooke and 
MCPB in Helena.  A number of treatments caused 10% or > 10% yield reduction, but these 
results were statistically non-significant (Table 35).  Lexone used as immediately after sowing 
caused more than 10% yield reduction in all the varieties. The results are consistent for Helena, 
Cooke and Dunwa with the previous results.  Diuron and Spinnaker have not caused plant 
damage to field pea varieties tested in the past, but caused some damage in Helena and Cooke 
this year. 
Two-way mixes of Spinnaker, Lexone and Diuron with each other resulted in yield reduction in 
Helena, Cooke and Mukta.  The effect of Spinnaker + Lexone and Lexone + Diuron are 
consistent for Helena and Cooke.  Spinnaker + Diuron has been suggested a good treatment for 
both safety and efficacy in previous years, but resulted in phytotoxicity this year to all the 
varieties except Dundale.  It is likely that the application of pre-emergent herbicides/herbicide 
mixtures may have acted as an additional stress factor to field pea seedlings emerging under 
moisture stress conditions. Generally, crop plants become less tolerant to herbicides and weed 
control efficiency is reduced under moisture stress.  The sensitivity of the field pea varieties to a 
large number of herbicides/herbicides mixtures and the emergence of weeds in the pre-
emergent herbicide treatment plots during 2001 highlights this possibility. 
Commonly used post-emergent Brodal + Lexone mixture resulted in > 10% yield reduction in 
Cooke and Helena, which is consistent with the previous results for Helena.  Dunwa, Mukta, 
Dundale and Parafield tolerated all the post-emergent herbicides well except MCPB.  The new 
herbicides Sniper and Raptor  -  the analogues of Brodal and Spinnaker, respectively were 
tolerated well by all the varieties except Cooke, which showed a 13% reduction in yield when 
treated with Sniper. 
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Table 35. Effect of herbicides on seed yield of field peas varieties (% of Bladex 2.0 L/ha) at 
Mullewa (01GE89) 
Herbicides/ha TOA1 Dunwa Mukta Dundale Helena Cooke Parafield 
Bladex(*) 2.0 L (kg/ha) IPP 100 
(857) 
100 
(657) 
100 
(464) 
100 
(866) 
100 
(791) 
100 
(724) 
Diuron 2.0 L  114 109 126 782 98 89 
Spinnaker 200 mL  93 94 125 80 74 116 
Lexone 300 g  86 70 85 82 72 84 
Lexone 200 g + Diuron 1.5 L  90 77 63 75 79 91 
Spinnaker 150 mL + Diuron 1.5 L  89 78 110 81 673 80 
Spinnaker 150 mL + Lexone 200 g  92 89 113 69 66 102 
Spinnaker 100 mL + Lexone 150 g  
  + Diuron 1.0 L  
 109 117 106 97 93 109 
(*)Diuron 1.5 L  101 98 110 80 83 104 
(*)Brodal 200 mL 3-4 Nodes 113 134 184 99 98 113 
(*)Sniper 50 g  111 132 154 100 87 140 
(*)Raptor 45 g  132 126 188 115 108 133 
(*)Spinnaker 200 mL   119 120 150 84 92 114 
(*)Broadstrike 20 g   123 124 146 93 100 127 
(*)Bladex 1.0 L  116 114 135 103 94 105 
(*)Simazine 0.75 L  107 113 128 78 96 119 
(*)Lexone 200 g  121 111 136 87 87 127 
(*)Brodal 100 mL + Lexone 100 g  116 129 145 86 89 108 
(*)Sniper 30 g + Lexone 100 g  122 108 157 102 116 106 
(*)MCPB 400 4.2 L 6-7 Nodes 75 82 80 58 71 73 
(*)MCPA Na 1.0L  110 110 130 95 78 104 
(*)Brodal 60 g + MCPA Na 0.5 L  127 110 139 86 94 124 
(*)Bladex 0.75 L+ MCPA Na 0.5 L  125 122 145 84 89 105 
(*)Simazine 0.75 L+ MCPA Na  
  0.5 L 
 121 125 137 108 104 121 
Untreated Control   93 79 101 77 72 85 
LSD (0.05) 
Herbicides v/s Herbicides  
 26 41 69 34 32 28 
Untreated Control v/s Herbicides  21 31 57 26 25 22 
1 Time of Application IPP  -  Immediately post-plant, Treatments (*) has basal Bladex @ 2.0 L/ha;  
 Treatments 12 and 13 applied with 0.2% BS 1000, Treatment 14 with 0.25% Uptake Oil. 
2 Figures in bold indicates 10% or > 10% yield reduction. 
3 Figures in bold and underlined are significantly different from Bladex 2.0 L/ha. 
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Lentil 
K. Regan, Department of Agriculture Western Australia 
Approximately 4,000 ha of lentils were grown in WA during the 2001 season.  Cassab and 
Digger were the main varieties grown, with small areas of Northfield.  The late break to the 
season and dry conditions following sowing caused some problems with establishment and 
early growth.  Generally, the occurrence of fungal diseases, such as ascochyta blight and 
botrytis grey mould, in lentil trials and commercial crops was minimal, although one incidence of 
Scelerotinia white mould was reported in the Dongara region.  Difficulties with harvest were 
experienced in some areas where late spring rainfall flattened some crops.  Average seed 
yields of commercial crops ranged from 0.4-1.8 t/ha. Lentils continue to provide an excellent 
cash crop for growers and an alternative pulse for widening the cropping rotation.   
In 2001, lentil trials included evaluation of varieties (Merredin, Bodallin, Mingenew, Morawa, 
Pingrup and Scaddan), advanced breeding lines through the Coordinated Improvement 
Program for Australian Lentils (CIPAL) (Merredin), elite lines from ICARDA and an ACIAR 
project (PN9436), and a nursery of F4/F5 lines derived from an ACIAR project (PN9436). 
Variety evaluation 
K. Regan, N. Brandon, M. Harries and M. Seymour, Department of Agriculture Western 
Australia 
Seven Australian varieties and six promising advanced lentil lines were sown at six sites across 
a wide range of environments in WA for evaluation of adaptation and yield.  Dry conditions 
following sowing at three sites (Scaddan, Morawa and Pingrup) resulted in patchy plant 
establishment, difficulty in managing weeds, and poor growth and development.  These trials 
were not harvested.  In the other three trials, plant establishment was also relatively low due to 
the dry conditions post sowing, although plant establishment is often less than predicted in WA.  
The plants recovered from moisture stress with rainfall in late July, however rainfall at Mingenew 
during the harvest period resulted in lodging and subsequent harvesting difficulties.  No 
diseases were observed in the trials during the season, however the trials at Bodallin and 
Merredin were sprayed for aphids.   
Cumra and ILL7220 were the earliest maturing lentils, flowering between five to 13 days before 
Digger at Merredin and Mingenew (Table 36).  The line 94-002L*97H1 had the latest maturity, 
and flowered about a week later than Aldinga and Northfield.  The other advanced lines had 
similar (94-002L*97H29, 94-004L*97H10, 94-004L*97H11) or approximately four to five days 
later (94-003L*97H26) flowering times compared to Digger and Cassab.  At flowering, 
94-004L*97H10 and 94-002L*97H29 were tall and, along with 94-004L*97H11, showed 
excellent biomass production.  The line 94-002L*97H1 had a relatively prostrate growth habit 
and did not appear well suited to this environment. 
Seed yields were generally disappointing due to the difficult season experienced in 2001.  Mean 
seed yield (710 kg/ha) was greatest at Merredin (Table 37).  Of the standard varieties, Digger, 
Cassab and Cumra performed the best at Bodallin and Merredin, however Aldinga and Cobber 
produced the greatest seed yields at Mingenew.  Some of the longer maturing varieties and 
lines yielded relatively well at Mingenew, because they were able to take advantage of the late 
spring rainfall.  On average across sites, the advanced lines 94-002L*97H29, 94-003L*97H26 
and 94-004L*97H10 produced the greatest seed yields. 
Mean seed weights were relatively high at Mingenew in 2001, probably associated with the 
moist conditions during the seed filling period (Table 38).  The line 94-002L*97H1 produced 
particularly small seeds.  The green lentil line, 94-004L*97H11, produced seeds much heavier 
than Matilda.  Given that large seeds are a preferred by many markets for green types, this is a 
desirable characteristic.  The best yield performers in 2002 produced seeds similar in size to 
Northfield (94-002L*97H29), Cobber (94-003L*97H26) and Matilda (94-004L*97H10).  
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Table 36. Time in days after sowing to flowering in lentil variety trials 
Variety/line 
Merredin 
01ME23 
29 May 
Mingenew 
01GE21 
4 June 
Aldinga 106 91 
Cassab 98 85 
Cobber 105 91 
Cumra 92 80 
Digger 100 85 
Matilda 103 85 
Northfield 106 93 
Nugget 100 85 
ILL7220 89 72 
94-003L*97H26 105 91 
94-002L*97H1 113 98 
94-002L*97H29 102 85 
94-004L*97H10 101 - 
94-004L*97H11  97 85 
Mean 101 87 
LSD 5% 4.0 - 
cv% 3 - 
Table 37. Seed yields (kg/ha and % Digger) in lentil variety trials 
Variety/line 
Bodallin 
01ME19 
5 June 
Merredin 
01ME23 
29 May 
Mingenew 
01GE21 
4 June 
Mean % 
Digger 
kg/ha % Digger kg/ha % Digger kg/ha % Digger 
Aldinga 181 39 467 48 571 134 74 
Cassab 424 90 906 93 364 85 90 
Cobber 208 44 726 75 569 134 84 
Cumra 433 92 883 91 391 92 92 
Digger 469 100 973 100 426 100 100 
Matilda 201 43 742 76 323 76 65 
Northfield 86 18 553 57 303 71 49 
Nugget 358 76 767 79 409 96 84 
ILL7220 176 38 649 67 415 97 67 
94-003L*97H26 - - 579 82 538 126 104 
94-002L*97H1 107 23 222 23 279 65 37 
94-002L*97H29 524 112 744 77 719 169 119 
94-004L*97H10 501 107 926 95 - - 101 
94-004L*97H11 - - 798 59 534 125 61 
Mean 306  710  449   
LSD 5% 89  188  28   
cv% 20  21  12   
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Table 38. Seed type (red or green) and mean seed weight (g/100 seeds) in lentil variety trials 
Variety/line 
Seed  
type 
Bodallin Merredin Mingenew 
Mean 
% Digger g/100  
seeds 
%  
Digger 
g/100  
seeds 
%  
Digger 
g/100  
seeds 
%  
Digger 
Aldinga Red 4.29 103 2.98 90 5.46 119 104 
Cassab Red 4.24 102 3.29 100 4.65 102 101 
Cobber Red 3.53 85 2.85 86 4.68 102 91 
Cumra Red 4.24 102 4.12 125 4.20 92 106 
Digger Red 4.16 100 3.30 100 4.58 100 100 
ILL7220 Red 2.73 66 3.13 95 3.21 70 77 
Matilda Green 3.98 96 3.74 113 5.26 115 108 
Northfield Red 2.65 64 2.10 64 3.69 81 69 
Nugget Red 3.78 91 2.60 79 4.56 100 90 
94-003L*97H26 Red - - 2.84 86 4.80 105 95 
94-002L*97H1 Red 2.36 57 1.46 44 2.87 63 55 
94-002L*97H29 Red 2.52 61 2.32 70 2.93 64 65 
94-004L*97H10 Red 4.49 108 3.76 114 - - 111 
94-004L*97H11  Green - - 4.96 150 6.40 140 145 
Mean  3.58  3.10  4.41   
LSD 5%  0.15  0.22  0.42   
cv. %  3  5  7   
The lines 94-002L*97H1 and 94-002L*97H29 have excellent resistance to ascochyta blight and 
botrytis grey mould, however late flowering and small seed size (which is difficult to split) limits 
their suitability in WA.  The line 94-003L*97H26 is more resistant to lodging and taller than 
Digger, and has higher splitting yield than current varieties.  Although this line performed well on 
average in 2001, its maturity may be too late for most areas in WA.  The line 94-004L*97H10 
shows the best promise for WA with good height, biomass production and early maturity.   
Interstate evaluation of advanced breeding lines  
K. Regan1, K. Siddique2 and M. Materne3 
1Department of Agriculture Western Australia 
2CLIMA, University of Western Australia 
3Victorian Institute for Dryland Agriculture, Agriculture Victoria 
Potentially high yielding, ascochyta resistant lentil lines identified in preliminary trials at 
Horsham, Victoria and other primary sites were evaluated at Merredin for their adaptation and 
yield performance in WA.  The trial consisted of 42 lines/varieties in small plots (eight row by 
10 m long) with two replicates.  Trial replicates were restricted by availability of seed.  Seed 
yield was analysed using REML statistical methods. 
The trial was direct drilled on 29 May, which provided some residual moisture for germination.  
However, dry conditions were experienced after sowing and by the end of June plants were 
suffering from water stress.  Because of this, plant establishment was quite variable, ranging 
from 83 (97-039L*98S030) to 140 (Digger) plants/m2 (Table 39).  The mean time from sowing to 
flowering ranged from 89 (Cumra, 97-011L*98S180 and 94-003L*98H015) to 106 days.  A 
number of lines (97-039L*98S029, I93S180L*98H012 and I94S188L*97H4) were tall, and 
exhibited earliness and high biomass production around flowering and podding.  These lines 
also produced the greatest seed yields, above 1350 kg/ha, along with 96-034L*98H001, 
97-039L*98S059 and 97-067L*98S188.  The line 97-039L*98S059, which has good ascochyta 
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and lodging resistance, produced the greatest seed yields in Victoria during 2001.  In this trial, 
I93S180L*98H012 produced the greatest seed yield and has earlier flowering and better 
ascochyta resistance than Digger. The mean seed yield exceeded 1100 kg/ha, which was good 
given the limited and ill-timed rainfall during the growing season. 
Mean seed weight was relatively high in this trial, compared to the variety trial located nearby.  
Digger Cassab and Cumra produced seeds weighing approximately 4.3 to 4.4 g/100 seeds, 
about 30% greater than in the adjacent variety trial (01ME23). 
The results from this and similar trials across Australia will be used to evaluate the potential of 
these lentil breeding lines.  Promising lines will be selected for further screening and yield 
evaluation in 2002. 
Evaluation of germplasm from overseas and local projects  
K. Regan1, J. Clements2, K.H.M. Siddique2 and C. Francis2  
1Department of Agriculture Western Australia 
2CLIMA, University of Western Australia 
Lentil germplasm with early maturity and other desirable characteristics were selected at 
ICARDA for testing under WA conditions.  These lines (15) were evaluated for yield and other 
agronomic characteristics in 2000.  In addition to these, five lines selected for good adaptation 
and yield in WA in another project (ACIAR Project No. PN9436) were evaluated in 2000.  
Unfortunately, poor seasonal conditions in 2000 resulted in poor discrimination for seed yield 
between lines, and so the trial was repeated in 2001. 
The trial was direct drilled on 29 May, which provided some residual moisture for germination.  
By the end of June, plants were suffering from water stress.  Plant establishment was quite 
variable in this trial, ranging from 98 (ILL6260) to 151 plants/m2 (JCMMF-4-13) (Table 40).  
Time from sowing to flowering ranged 85 (ILL6521) to 106 days (Northfield).  At flowering and 
podding, 95M3-7, 95M3-21 and JCMMF-4-13 exhibited excellent growth and biomass 
production.  The line ILL7983 had a hairy leaf characteristic, ILL7168 was quite tall and ILL8112 
lodged in some plots. 
The mean seed yield (1411 kg/ha) was excellent for the trial given the difficult season.  The 
lines 95M3-24 and 95M3-7 produced the greatest seed yields in this trial.  Both lines were 
developed from EMS mutated populations of Digger and have shown promising yields 
previously.  These lines will be evaluated further in 2002. 
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Table 39. Seed type (red or green), plant density (plants/m2), time in days after sowing to 50% 
flower (50% flw) and maturity, mean seed weight (MSW, g/100 seeds), seed yield (SY, 
kg/ha) and seed yield as a %Digger of some lentil varieties and breeding lines at 
Merredin (01ME22) 
Variety/line Seed type Plants/m2 50% flw MSW SY 
SY 
% Digger 
Digger red 140 100 4.28 1311 100 
Cassab red 117 102 4.45 1011 77 
Cumra red 102 89 4.39 1136 87 
Northfield red 105 106 3.04 936 71 
94-003L*98H015 red 117 89 4.39 1175 90 
94-003L*98H039 red 117 103 4.55 1014 77 
94-003L*98H075 red 120 100 3.69 1225 93 
94-009L*97H5 red 130 103 4.33 944 72 
94-009L*98H069 red 126 100 3.80 1161 89 
94-009L*98H148 red 128 99 3.83 978 75 
94-024L*97H5 red 109 103 3.49 1150 88 
96-034L*98H001 red 121 101 3.60 1492 114 
97-011L*98S072 red 117 104 3.37 858 65 
97-011L*98S074 red 133 105 3.46 1006 77 
97-011L*98S180 red 107 89 3.56 1214 93 
97-028L*98H010 red 114 100 4.55 1044 80 
97-028L*98H015 red 89 99 5.33 1019 78 
97-039L*98S029 red 127 105 4.18 1528 117 
97-039L*98S030 red 83 106 4.38 964 74 
97-039L*98S058 red 103 104 4.94 1153 88 
97-039L*98S059 red 105 106 4.10 1569 120 
97-067L*98S126 red 118 99 3.11 769 59 
97-067L*98S188 red 115 99 2.86 1422 108 
AKM263 red 108 103 4.05 1242 95 
I91S186L*97H9 red 123 106 3.80 975 74 
I93S180L*98H012 red 113 90 4.17 1611 123 
I94S136L*97H9 red 92 106 3.93 1156 88 
I94S140L*98H027 red/green 122 106 4.54 1325 101 
I94S160L*97H10 red 102 90 4.13 1281 98 
I94S164L*98H028 red 115 103 4.54 1303 99 
I94S188L*97H4 red 109 103 4.36 1394 106 
ILL5883 red 107 106 4.81 839 64 
ILL6788 red 87 105 3.96 997 76 
ILL7952 red 125 106 4.36 1131 86 
ILL7961 red 117 105 3.68 972 74 
ILL8076 red 88 106 5.04 964 74 
ILL8115 red 122 104 4.82 1075 82 
ILL8125 red 124 106 5.00 1197 91 
ILL8189 red 94 104 3.49 831 63 
Mean  113 102 4.06 1110  
LSD 5%  30 10 0.22 393  
cv%  13 5 3 18  
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Table 40. Plant establishment (plants/m2), time in days after sowing to 50% flowering (50% flw), 
mean seed weight (MSW, g/100 seeds), seed yield (SY, kg/ha) and seed yield as % of 
Digger for lentil varieties/lines at Merredin (01ME20) 
Variety/line Plants/m2 50% flw MSW SY SY % Digger 
Digger 114 102 4.07 1683 100 
Cassab 116 100 4.23 1508 90 
Cumra 124 97 4.73 1453 86 
Northfield 117 106 2.99 1179 70 
95M3-21 135 96 3.99 1482 88 
95M3-24 117 103 3.99 1694 101 
95M3-7 131 92 4.71 1919 114 
ILL358 146 104 2.91 1546 92 
ILL6260 98 102 2.72 1376 82 
ILL6783 130 103 3.78 1468 87 
ILL6821 134 85 3.41 1143 68 
ILL7168 107 105 2.27 1429 85 
ILL7512 134 103 3.48 1513 90 
ILL7537 134 102 3.45 1671 99 
ILL7979 138 102 2.83 1281 76 
ILL7980 118 97 3.72 1349 80 
ILL7983 111 104 2.38 1486 88 
ILL8008 138 92 5.20 1206 72 
ILL8091 150 88 6.38 994 59 
ILL8095 142 95 4.53 1285 76 
ILL8112 136 101 4.46 1331 79 
ILL8114 130 103 2.69 1176 70 
JCMMF-18.1 111 87 3.58 1363 81 
JCMMF-4-13 151 85 4.93 1322 79 
Mean 128 98 3.81 1411  
LSD 5% 29 4 0.23 361  
cv% 16 3 4 18.1  
Evaluation of breeding lines developed in WA 
K. Regan1, J. Clements2, K. Siddique2 and C. Francis2 
1Department of Agriculture Western Australia 
2CLIMA, University of Western Australia 
Lentil germplasm (34 lines) originating from crosses developed in WA during an ACIAR project 
(PN9436) were evaluated at Merredin in 2001.  These lines (F5) were grown in small hand 
sown unreplicated plots.  Seven lines showed desirable characteristics including tall plant habit 
and early maturity (Table 41).  Most lines produced larger seeds than the standard varieties.  
For each of these lines, between two and ten single plants were tagged and removed 
separately at harvest.  The seed from each plant will be multiplied during 2002.  The bulk seed 
harvested from the single row plots will be evaluated in larger plots during 2002.  Single row 
evaluation of other early generation lentil germplasm will continue at Merredin in 2002. 
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Table 41. Plant cross, reason for cross, time in days after sowing to flowering (50% flw) and 
mean seed weight (MSW, g/100 seeds) of lentil germplasm at Merredin  
Variety/Cross ID Cross Cross reason 50% flw MSW 
Cassab - Control 104 4.36 
Cumra - Control 100 4.35 
Digger - Control 109 4.10 
JC109 ILL7200/ILL590 Height, yield 85 4.79 
JC110 ILL7200/Masoor93 Height, yield 85 3.86 
JC212 ILL590/Precoz Height, reduced lodging 80 4.66 
JC213 Precoz/ILL590 Height, reduced lodging 80 4.78 
JC219 Precoz/ILL7200 Vigour, yield 80 4.65 
JC243 ILL590/JCMMF4-6.1 Tall, reduced lodging, yield 80 4.80 
JC249 ILL7685/JCMMF4-6.1 Tall, vigour, yield, ascochyta 80 5.36 
Productivity and yield stability in Australia and Nepal 
C. Hanbury, K. Siddique and C. Francis, CLIMA, the University of Western Australia 
Recently, a new ACIAR project has commenced in collaboration with the Nepal Agricultural 
Research Council (NARC).  The project aims to improve the productivity, yield stability and 
profitability of lentils in Nepal and Australia through improved germplasm (drought resistance, 
early vigour, early flowering, rapid pod set, waterlogging tolerance and disease resistance) and 
crop management practices.  
As part of the project, a trial was sown at Merredin in 2001 evaluating new and existing lines of 
lentils.  Two corresponding trials were sown in Victoria and three in Nepal.  These trials will be 
repeated at the same sites for three seasons (in Australia 2001, 2002 and 2003).  The objective 
is to evaluate the characteristics (e.g. early flowering, high biomass, waterlogging tolerance) of 
lines that are best adapted to different environments in Australia and Nepal compared to 
established varieties.  
There were 35 lines grown and growth was excellent despite water stress following sowing on 
29 May.  Seed yields ranged from 1400 to 2100 kg/ha.  The best yielding lines at Merredin 
tended to be the established cultivars (e.g. Cassab, Cumra and Digger).  However, ILL8199 
produced a similar yield (2100 kg/ha) and one Pakistani line (Masoor 93) performed better 
(2000 kg/ha) than Northfield (1700 kg/ha) and Nugget (1800 kg/ha).  One Indian line (Khajura 2) 
also produced similar yields to Northfield and Nugget.  
Data on seed yield, its components and phenology are being compiled and will be compared 
across sites.  Based on these data, new lines will be selected as potential higher yielding 
varieties for the different environments of southern Australia and Nepal. 
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Vetch 
Germplasm evaluation 
M. Seymour1, R. Matic2 and M. Tate3  
1Department of Agriculture Western Australia 
2South Australian Research and Development Institute 
3University of Adelaide, Waite Campus  
The vetch lines tested in 2001 originated from two separate breeding programs:  the National 
Vetch Variety Evaluation Program based at the South Australian Research and Development 
Institute (SARDI), Adelaide, and the University of Adelaide low toxin vetch program.  We limited 
the testing to two sites (Scaddan and Mt Madden). 
Table 42. Flowering time in days after sowing (50% flw) at Scaddan and seed yield (SY) as % 
Languedoc in common vetch variety evaluation trials 
Variety/line 
Scaddan 
50% flw 
7 June 
Scaddan Mt Madden 
Mean SY as % of Languedoc 
7 June 25 May 
Languedoc 79 1300 kg/ha 1800 kg/ha 1600 kg/ha 
Morava 106 125 103 114 
Blanchefleur 102 87 130 108 
Cummins 97 105 99 102 
Early Albino Languedoc 79 82 110 96 
SX8253 97 135 119 127 
SA33224 97 151 103 127 
SA33224A 98 117 125 121 
SA33115 79 124 118 121 
SA33232 98 106 122 114 
SA33600 79 118 109 114 
SA34433 99 119 - 119 
SA258/MOR*33585 106 97 116 107 
SA33777 (low toxin late) 105 119 98 109 
SA3300 79 107 107 107 
SA33600new01 - - 96 96 
SA3315/4 107 111 95 103 
SA33600/4 95 108 95 101 
CL38.1(pale) 104 100 100 100 
Lovet 5 104 108 - 108 
SA33258 79 74 107 91 
SA33224A*33585 98 99 - 99 
Lovet 10 104 98 - 98 
SA33165 79 72 101 87 
Lovet 8 102 90 - 90 
Lovet 12 104 90 - 90 
01TEST7 97 86 - 86 
Lovet 6 104 85 - 85 
Lovet 2 104 71 - 71 
Growth was excellent at Mt Madden with few production problems apart from aphids.  Plots 
were more variable at Scaddan.  In general, the later flowering lines did relatively well in 2001 
due to the long wet spring.  For example, Morava would usually be lower ranked due to its very 
late maturity (Table 42).  The low toxin lines generally did not perform well in 2001.  The line 
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SX8253 performed well in 2001, however seed yields were greater in medium compared to low 
rainfall conditions of 2000. 
Tolerance of common vetch to post emergent herbicides 
M. Seymour and N. Brandon, Department of Agriculture Western Australia 
There are very few options for post emergent weed management in common vetch 
(cv. Languedoc).  Experiments were conducted at Scaddan and Katanning to test new 
herbicides.  Research with other species indicates that crop tolerance to post emergent 
herbicides can be affected by chemicals applied at sowing.  It should be noted that Spinnaker 
(+/- Diuron) was applied at sowing and not triazines (Table 43). 
Table 43. Pre-emergent herbicide details for common vetch post emergent herbicide experiments 
 GSARI 
01GS9 
24 May 
Scaddan 
01ES17 
24 July 
Treatments applied 18 June 24 July 
Pre emergent herbicides Spinnaker 200 mL/ha 
+ Diuron 1 L/ha, IAS 
Spinnaker 100 mL/ha IAS 
The results of the two experiments in 2001 highlight the lack of suitable post emergent 
herbicides in common vetch.  At Scaddan, the low rates of Sniper, Lexone and Simazine that 
were applied did not reduce seed yield, but all other treatments caused plant damage 
(Table 44).  The low rate of Brodal (75 mL/ha) was effective at Katanning and, although omitted 
at Scaddan in 2001, has been effective in previous years at Scaddan.  At Katanning a number 
of other treatments did not reduce seed yields including higher rates of Brodal, Sniper and 
Lexone.  The Brodal/Lexone mix also did not reduce yields at Katanning, but caused a 56% 
yield reduction at Scaddan. 
The results suggest that MCPA in any formulation or mix should not be used on common vetch.  
Similarly, Bladex, Linuron, Broadstrike, Basagran and MCPB should be avoided.  Given the 
limited options and variability between sites in their response to post emergent herbicide 
application, chemicals are best applied to vetch crops either immediately before sowing (IBS) or 
immediately after sowing (IAS).  
Readers should be aware that many of the treatments tested here are not registered for post 
emergent use in common vetch and herbicides should only be applied with strict adherence to 
label directions. 
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Table 44. Seed yield (SY, kg/ha and % of Nil treatment), crop rating1, and dry matter production at 
maturity (DM) of vetch (cv. Languedoc) in two post emergent herbicide experiments 
Product 
Rate  
(mL or 
g/ha) 
GSARI Scaddan 
SY 
29 November 
Crop 
rating 
Crop 
rating 
DM 
18 October 
SY 
29 November HI (%) 
kg/ha % Nil 13 July 13 Aug g/m² % Nil kg/ha % Nil 
Nil 0 1787 100 0 0 412 100 1250 100 30 
Brodal 75 1878 105 1 3 390 95 581 46 16 
Brodal 150 1542 86 2 *2 * * * * * 
Raptor 23 1664 93 5 4 321 78 703 56 29 
Raptor 45 828 46 5 6 336 82 737 59 22 
Sniper 33 1973 110 3 2 399 97 1090 87 26 
Sniper 50 1641 92 4 5 344 83 624 50 18 
Brodal/Lexone 60/60 1872 105 3 5 459 111 544 44 13 
Lexone 100 1587 89 3 1 366 89 976 78 27 
Lexone 200 1485 83 4 * * * * * * 
MCPA Na 1000 191 11 8 8 227 55 590 47 23 
Tigrex 500 1097 61 5 * * * * * * 
MCPA Na + Brodal 700/50 142 8 8 7 285 69 756 60 35 
Bladex 1000 1144 64 6 6 374 91 576 46 15 
Linuron 1 kg 1226 69 6 6 279 68 556 44 18 
Broadstrike + oil 20 989 55 6 * * * * * * 
Spinnaker 200 1365 76 4 5 347 84 584 47 17 
Simazine 750 1915 107 0 1 450 109 1199 96 24 
Bladex + MCPA Na 1000/500 81 5 9 10 112 27 134 11 17 
Legumin MCPB Na 3000 585 33 6 6 211 51 596 48 33 
Basagran 1000 634 35 7 * * * * * * 
LSD 5%  384 21 1 3 121 2420 382 31 ns 
cv%  19  13 37 22  31  53 
1 0 = no effect, 10 = dead [1-5 = degree of stunting or distortion, 6-9 = % of plants killed]. 
2 Treatment not applied at Scaddan. 
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Narbon bean 
Removing narbon bean from wheat 
M. Seymour, Department of Agriculture Western Australia 
The narbon bean variety Tanami was removed from the prohibited list for importation into WA 
early in 2001.  One of the requirements for its removal was that the Department of Agriculture 
provide advice to growers on how to remove volunteer narbon bean plants from following crops, 
primarily wheat.  A trial was conducted at Kumarl (north of Salmon Gums) to evaluate the use of 
post emergent herbicides on the management of narbon bean in wheat (cv. Camm).  The trial 
was situated in a paddock with a red loam soil that had grown barley in 2000.  The area was 
sown on 24 May with a mixture of 75 kg/ha wheat and 30 kg/ha of narbon bean (cv. Tanami).  
No pre emergent chemicals were used in the wheat crop.  Herbicide treatments were applied to 
the trial on 6 Jul when wheat was at the five leaf stage (Zadock’s:  Z15) and narbon bean had 
reached the fourth node.  Plant density was measured prior to and after herbicide application.  
In addition, dry matter at maturity of wheat and narbon bean was measured.  Whole plots were 
harvested and narbon bean plants separated from wheat (Table 45). 
Table 45. Plant density (PD, plants/m²), vigour1 and competition index (CI)2 of narbon bean on 
20 August, and above ground dry matter production (DM, g/m2) of wheat and narbon 
bean, 18 October 
Product Rate/ha 
PD 
Vigour CI 
Wheat Narbon bean 
20 August DM % nil DM % nil 
Nil 0 23 4 9 688 100 20.19 100 
2,4D Amine 500 15 2 4 785 114 0.89 4 
2,4D Ester 600 13 3 5 768 112 3.87 19 
Lontrel 50 6 2 2 796 116 0.16 1 
Lontrel 100 4 1 1 788 115 0.00 0 
2,4D Ester And Lontrel 600/50 6 1 1 758 110 0.00 0 
Ally 5 15 2 4 650 95 2.46 12 
Bromicide (Bromoxynil + 
MCPA) Buctril MA 
750 19 3 7 714 104 7.39 37 
Jaguar (Bromox + Diflu) 400 19 3 6 743 108 2.63 13 
Tigrex (MCPA Ester + Diflu) 500 21 4 7 779 113 11.95 59 
MCPA Amine 800 14 3 5 728 106 6.14 30 
Barrel (MCPA + Bromox + 
Dicamba) 
750 6 2 2 810 118 0.48 2 
Logran Post 10 10 2 2 750 109 1.70 8 
Dicamba (20%) 400 10 2 2 731 106 0.12 1 
Banvel M (MCPA + 
Dicamba) 
900 18 4 7 754 110 15.09 75 
Tigrex (MCPA Ester + Diflu) 1500 15 3 5 743 108 5.17 26 
2,4D Amine And Lontrel 500/50 2 1 1 773 112 0.00 0 
LSD 5%  7 1 2 ns 19 8.33 41 
cv%  35 16 30 10  109  
1 Vigour of narbon beans in wheat crop:  0 = poor to 5 = good. 
2 CI:  Index of product of the number and vigour of beans in plot, 0 = none to 9 = maximum. 
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Camm wheat sown at 75 kg/ha was fairly competitive with unsprayed plots only producing 
30 kg/ha of narbon seed, equivalent to the amount sown at beginning of the year (Table 45 and 
46).  The addition of Lontrel to commonly used mixes such as 2,4D amine or ester eliminated 
narbon bean from the plots.  Ally, Logran post, Barrel, Dicamba or Lontrel when used alone 
were also effective. 
Table 46. Seed yield of Camm wheat and Tanami narbon bean following a range of post emergent 
herbicides at Kumarl (01ES8) 
Product Rate/ha $/ha 
Seed yield (17 December) 
Wheat Narbon 
kg/ha % of Nil kg/ha % of Nil 
Nil 0 0 2705 100 31 100 
2,4D Amine 500 2.63 2863 106 2 6 
2,4D Ester 600 5.25 2782 103 6 19 
Lontrel 50 2.55 2800 103 0 0 
Lontrel 100 5.10 2875 106 0 0 
2,4D Ester And Lontrel 600/50 7.80 2709 100 0 0 
Ally 5 2.27 2528 93 0 1 
Bromicide (Bromoxynil +  
MCPA) Buctril MA 
750 9.19 2696 100 8 26 
Jaguar (Bromox + Diflu) 400 9.80 2613 97 9 28 
Tigrex (MCPA Ester + Diflu) 500 9.00 2760 102 13 40 
MCPA Amine 800 4.40 2927 108 7 21 
Barrel (MCPA + Bromox +  
Dicamba) 
750 10.43 2847 105 1 2 
Logran Post 10 3.65 2884 107 1 3 
Dicamba (20%) 400 6.50 2592 96 0 1 
Banvel M (MCPA + Dicamba) 900 8.78 2795 103 31 101 
Tigrex (MCPA ESTEr + Diflu) 1500 27.00 2923 108 5 15 
2,4D Amine And Lontrel 500/50 5.13 2957 109 0 0 
LSD 5%   ns 11 13 41 
cv%   6  115  
Tolerance to low rates of Roundup and Sprayseed 
M. Seymour, Department of Agriculture Western Australia 
Narbon bean is a new crop suited to the alkaline soils of low to medium rainfall zones in WA.  
As there is no defined market for narbon bean at this stage, growers may use the crop for other 
purposes, such as green manure and fodder.  In these instances, growers may wish to clean up 
paddocks of weeds with a broad spectrum ‘non-selective’ herbicides such as Sprayseed and 
Roundup.  Experiments were conducted to examine the tolerance of narbon bean to Sprayseed 
and Roundup at Scaddan in 2000 and at Salmon Gums in 2001 (Table 47). 
In both years, there was visible evidence of herbicide damage to sprayed plants.  Within one to 
two days after the application of Sprayseed, plant death appears imminent, however plants 
recover remarkably well.  Rates above 1 L/ha of Sprayseed reduced dry matter production in 
both years (Table 48).  Seed yield was reduced by 12-23% by Sprayseed application in 2000 
but had no effect at Salmon Gums in 2001 (Table 49).  Roundup reduced dry matter production 
at all rates in 2000, but had no effect in 2001.  In 2001, Roundup either had no effect or resulted 
in increased seed yield (600 mL/ha), but reduced seed yields in 2000 at all rates.  The 
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contrasting results between experiments may be partially explained by the lack of any rain in the 
10 days prior to application of the Roundup in 2001, which may have limited its uptake. 
Table 47. Experimental details at Scaddan, 2000 and Salmon Gums, 2001 
Detail Scaddan Salmon Gums/Kumarl 
Expt. 00ES26 01ES10 
Line SA26554 Tanami 
Sown  3 June 24 May 
Other herbicides Treflan 1 L/ha IBS, Spinnaker 100 mL/ha Spinnaker 100 mL/ha IAS 
Treatments applied 4 August 23 July 
Growth stage 6 node 6 node 
Harvest 7 November 22 November 
The decision to use Roundup on narbon bean should be considered with alternative options.  
Grazing the crop may be worthwhile, as recovery is good according to Eastern States results.  
In separate trials in 1998 and 2000, we showed the only consistently safe post emergent 
herbicide options were Spinnaker and Brodal.  However, the carryover of Spinnaker, the cost 
and spectrum of weeds that can be controlled by Brodal, as well as the cost of grass herbicides 
if required, need to be considered in relation to the loss anticipated by applying Roundup or 
Sprayseed. 
Despite the reductions in dry matter production and seed yield being statistically significant in 
some cases, the use of ‘non selective’ herbicides may be warranted when attempting to clean 
up paddocks that have a broad spectrum of weeds present.  The use of either Roundup or 
Sprayseed on narbon bean may also be useful in rotating chemicals as part of a resistant 
management strategy. 
Table 48. Growth rating (GR, 0-5, 5 = dead) and above ground dry matter production (DM, g/m2) at 
Scaddan in 2000 and Salmon Gums in 2001 
Product Rate (mL/ha) 
00ES26 
Scaddan 
01ES10 
Salmon Gums 
DM  
27 September 
GR 
21 August 
DM  
17 October 
GR 
17 August 
Nil 0 297 1.0 347 0.6 
Roundup CT 450 300 235 1.3 334 0.7 
Roundup CT 450 600 179 2.4 381 1.1 
Roundup CT 450 900 126 2.8 381 1.0 
Sprayseed 250 500 259 1.4 336 0.9 
Sprayseed 250 1000 234 2.4 292 2.9 
Sprayseed 250 1500 178 2.6 258 3.6 
LSD 5%  61 1 48 1 
cv%  9 7 16 52 
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Table 49. Seed yield (kg/ha) and seed yield as a percentage of the nil treatment at Scaddan in 
2000 and Salmon Gums in 2001 
Product Rate (mL/ha) 
00ES26 
Scaddan 
01ES10 
Salmon Gums  
SY % Nil SY % Nil 
Nil 0 1843 100 957 100 
Roundup CT 450 300 1636 89 1134 118 
Roundup CT 450 600 1242 67 1181 123 
Roundup CT 450 900 970 53 1135 119 
Sprayseed 250 500 1617 88 1152 120 
Sprayseed 250 1000 1495 81 889 93 
Sprayseed 250 1500 1412 77 818 85 
LSD 5%  163 9 211 22 
cv%  6  22  
 
 -72- 
Lathyrus development 
C. Hanbury, CLIMA, the University of Western Australia 
Lathyrus cicera and L. sativus have potential as multi-purpose crops in low to medium rainfall 
dryland farming systems.  They are tolerant to a wide range of herbicides, tolerate some 
waterlogging, have no serious diseases, have high seed protein levels (25-30%) and are highly 
palatable to a range of animals.  The neurotoxin 3-(-N-oxalyl)-L-2,3-diamino propionic acid 
(ODAP) in Lathyrus spp. has constrained commercial releases to those with low seed 
concentrations (< 0.10%).  In 1998 CLIMA released one L. cicera variety ‘Chalus’ which has 
ODAP concentration of 0.09%.  Advanced breeding lines of L. sativus are now at F9 plant stage 
and release of a cultivar low in ODAP is anticipated. 
Poultry feeding trials 
C. Hanbury1 and B. Hughes2 
1CLIMA, the University of Western Australia  
2Pig and Poultry Production Institute, South Australia 
In order to establish markets for Lathyrus grain, feeding recommendations must be established 
experimentally because little useful data is published internationally.  Previous trials with pigs 
and sheep have produced excellent results, showing equal or better performance than industry 
accepted standards.  Since the poultry feed industry is a large user of grain legumes, a trial on 
laying poultry was the first step in testing the suitability of L. cicera for poultry feed.  The trial 
described here utilised L. cicera variety Chalus, because it has low levels of ODAP and was 
available in sufficient quantity. 
The trial involved feeding a range of rates (0 to 30% of the diet, 16 replications of eight birds 
each) of Chalus to 768 laying hens for a period of eight weeks.  The base diet was field pea, 
wheat, meat and bone meal; Chalus was included as a substitute for field pea.  Rates of egg 
production and quality parameters were measured.  
Over the period of the experiment, there were no significant effects of Chalus inclusion on egg 
production and feed intake (Table 50).  However, in the first four weeks of the experiment feed 
intake of the diets containing increasing amounts of Chalus showed a significant trend to higher 
consumption.  The colour of the egg yolk was significantly more yellow in the Chalus diets. 
Laying hens are fed a colourant to raise the Roche unit score, any reduction in the amount of 
colourant is desirable as it is very expensive.  It was also found that Chalus content in the diet 
did not affect the feed conversion ratio (the ratio of feed consumed to production), the egg size, 
shell thickness or the proportion of soiled eggs. 
Table 50. Egg production, feed intake and yolk colour from laying hens fed differing rates of 
Lathyrus cicera cv. Chalus over an 8 week period 
 Chalus inclusion rate 
 0% 5% 10% 15% 25% 30% 
Egg production (eggs/100 hens/day) 90.6A 93.8A 92.1A 94.2A 92.0A 91.7A 
Feed intake (g/day) (0-8 weeks) 106.4A 106.9A 108.7A 110.0A 110.9A 110.1A 
Feed intake (g/day) (0-4 weeks) 104.8A 105.0A 107.5AB 108.4AB 110.1B 109.3B 
Yolk yellow colour (Roche units) 8.4D 9.0AB 9.1A 8.6CD 8.9BC 8.8BC 
Values within a row with the same superscript letter are not significantly different (P < 0 .05). 
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In another trial, a smaller number of birds were fed Chalus diets, similar to those mentioned 
previously, for a six month period.  Samples were taken at two times to test for accumulation of 
ODAP in eggs, breast meat, brain and liver tissue.  The final sample has not been analysed at 
this stage.  However, the first sampling at 15 weeks showed a maximum of 0.4 ppm ODAP in 
the liver, which is insignificant.  No ODAP was detected in any of the other tissues.  It is 
anticipated that the final sampling will show similar results. 
Chalus appears to be equal in quality to field pea in poultry laying diets, both in composition and 
performance, and is safe to use at up to 30% of the diet (this is higher than would usually be 
economic).  Cost analysis shows that it is economic to include 10-15% of Chalus in layer diets if 
the cost of Chalus is similar or less than field pea.  The inclusion rate is highly sensitive to 
protein content, which is encouraging as the sample used in the experiment was at the low end 
of protein content (25%). 
It is hoped that following the dissemination of these successful results to the feed industry that 
increasing quantities of Chalus will be processed for feed, and lead to inquiries from the meat 
poultry industry.  
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Pulse species 
Species time of sowing 
B. French, Department of Agriculture Western Australia 
Seven pulse species sown at two different times were compared at four sites across the 
wheatbelt in 2001.  These are the same species that have been compared in similar trials since 
1997.  Conditions were difficult in three of the four locations:  May rain was sufficient to 
germinate the early time of sowing at Mullewa and Merredin, but a long dry period ensued and 
the crops suffered.  Merredin experienced a mild spring so that yields were better than originally 
expected, but conditions remained harsh at Mullewa until 31 mm fell on 19 and 20 October.  At 
Pingrup, seed bed conditions were marginal, and a decisive break did not come until 29 July.  
At York both times of sowing established without difficulty and, although drier than normal, the 
growing season was not particularly harsh. 
At Pingrup, some of the early sown plants established soon after sowing, but they died during 
the drought that followed.  More seed germinated in these plots after the 29 July rain, but the 
early sown treatment was abandoned.  Even among the later sown plots, the lentils and 
Lathyrus were very short and difficult to harvest, so the results in the following table are 
probably underestimates of their true yields.  The same was true for Lathyrus and lentils at 
Mullewa. 
At Merredin, the early sown plots experienced severe water deficit following establishment, and 
faba bean seedlings were wilting badly at 9 am by early July.  However, 16 mm of rain on 7, 8 
and 9 July ensured that no seedlings died. 
Field pea was the highest yielding species at all sites when sown in May, apart from Merredin 
where it was second only to Lathyrus (Table 51).  It was among the highest yielding when sown 
in June too, but chickpeas were comparable at Merredin and Mullewa, and faba beans and 
vetch at Merredin and Pingrup.  The comparatively good performance of chickpea when sown 
late may have been due to their utilisation of late spring rains better than other species, but also 
at Merredin to less weed competition than in the May sowing.  Faba bean did well compared to 
other species at all sites other than Mullewa, despite its reputation as a drought sensitive crop. 
Lentils and Lathyrus did well at Merredin, but suffered at Mullewa and Pingrup due to their 
shortness, making them difficult to harvest.  Lentils performed relatively poorly at York due to 
the trial being situated on a mildly acid soil. 
Table 51. Seed yields (kg/ha) of seven pulse species sown at different times at four locations in 
WA in 2001 
Species (Variety) 
Mullewa 
01GE32 
Merredin 
01ME28 
York 
01AD18 
Pingrup 
01GS25 
9 May 4 June 15 May 11 June 18 May 15 June 15 May 14 June 
Desi chickpea (Sona) 184 262 576 893 1476 1076 - 522 
Kabuli chickpea (Kaniva) 96 214 432 848 1438 864 - 409 
Field pea (Dundale) 313 240 1148 887 2152 1901 - 713 
Faba bean (Fiord) 103 78 764 913 1897 1685 - 721 
Lathyrus cicera (Chalus) 76 36 1397 1068 887 748 - 685 
Lentil (Digger) 144 126 1077 826 908 769 - 157 
Vetch (Languedoc) 139 146 546 849 1502 1574 - 995 
LSD 5% 98 121 519 166 
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High value pulses in the Great Southern 
N. Brandon and N. Runciman, Department of Agriculture Western Australia 
Current production of pulse crops in the Great Southern is mainly in the medium to low rainfall 
areas in Katanning, Dumbleyung, Kent, Gnowangerup, Lake Grace and Jerramungup shires 
where the greatest proportion of suitable soil types occur.  Although less prevalent, suitable soil 
types exist in the higher rainfall western shires, which may offer opportunities for the production 
of high value pulses such as kabuli chickpea, marrowfat peas (large blue peas used in the 
snack food market) and broad beans.  These were tested at two sites; the first in a replicated 
small plot trial at Williams, and the second in an unreplicated farm scale demonstration at 
Tambellup.  Both sites had acidic soil surfaces (pH 4.4-4.7), but became more alkaline with 
depth.  The Williams site was a lighter textured loam, while the Tambellup soil was a heavier 
clay.  Total growing season rainfall at Williams was 360 mm compared to only 181 at 
Tambellup.  The Tambellup site was saline at depth (EC of greater than 40 mS/m at 20 cm and 
increasing to over 80 at 50 cm depth). 
Table 52. Time in days after sowing to 50% flower and seed yield (kg/ha) of high value pulses at 
two sites in the Great Southern 
Species and variety 
Williams Tambellup 
seed yield Days to 50% flower Seed yield  
Broad bean (Aquadulce) 89 1616 Ni1 
Faba bean (Fiesta) 83 1980 160 
Kabuli chickpea (Kaniva) 119 677 Trace 
Kabuli chickpea (G846-3-9) 119 632 Ni 
Desi chickpea (Sona) 115 1047 Trace 
Lentil (Digger) 112 551 Ni 
Marrowfat pea (Primo) 97 NH2 440 
Blue field pea (Excel) 98 NH 480 
White field pea (Snowpeak) 92 NH 1030 
White field pea (Cooke) 106 NH Ni 
Dun field pea (Helena) 102 NH 800 
LSD 5% 2.0 333 - 
1 Ni = not included in the larger farmer scale demonstration. 
2 NH = not harvested. 
The field pea species at Williams had to be removed from the site when bacterial blight, a 
disease seen sporadically in WA, was detected in early September.  This disease is favoured by 
high rainfall and is reported to be most severe on plants that have physical damage.  Regular 
fungicide application to the trial for ascochyta blight management in chickpea may have 
increased damage to the field pea plants and helped transfer the disease from one plot to the 
other.  Field pea species were removed and destroyed to reduce the risk of infection to a nearby 
commercial crop of field peas.  Although bacterial blight of field pea is not considered a serious 
threat in WA, its occurrence in this trial suggests that conditions in the higher rainfall areas of 
the Great Southern are suitable for its development.  There are currently no restrictions on 
importing seed from other States and growers need to ensure that seed sourced from interstate 
is tested and free of this disease. 
Seed yields of broad bean and faba bean were 1.6 and 2.0 t/ha, respectively with a premium 
being paid for the larger Aquadulce broad beans (Table 52).  Similarly, seed yields of desi and 
kabuli chickpea were 630 and 1,000 kg/ha with a premium for the larger kabuli chickpea.  All of 
these crops require disease management.  Aquadulce faba bean is more susceptible to 
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ascochyta blight than Fiesta or Ascot, but is reported to have moderate resistance to chocolate 
spot.  All current varieties of desi and kabuli chickpeas (including those used in the trial) are 
susceptible to ascochyta blight.  In this trial, chickpeas were sprayed four times with fungicide 
and experienced no ascochyta blight infection.  However, nearby variety trials (purposely left 
unsprayed) were infected. 
Tambellup, also in the high rainfall zone, was one of the driest regions in the Great Southern in 
2001.  Under these conditions, field pea performed the best, with the white and dun types 
(Snowpeak and Helena) producing greater seed yields than marrowfat and blue field pea.  
However, marrowfat and blue field pea receive a premium price.  Marrowfat pea is used in the 
snack food market and blue field pea is sold in supermarket s as a soup ingredient.  The poor 
performance of chickpea at this site may have been due to the high soil conductivity at depth 
and to rainfall prior to harvest causing lodging and subsequent harvest difficulties.  Dry 
conditions at the site appeared to affect the yield of faba beans to a greater extent than field 
pea, and this was also observed at other sites in the Great Southern this year.   
Results at the Williams site suggest that if rainfall is adequate and soil type suitable, high value 
pulses will perform well.  Further analysis will be carried out to determine the economics of 
production and ascertain the best options for growers in these regions of the Great Southern.  
The marginal soil pH at both sites and the high salinity level at depth at Tambellup suggest that 
growers will need to be very careful in the selection of suitable soil types.  Management 
requirements, particularly for the control of foliar diseases on chickpea and broad bean will also 
be greater than for other pulse crops.  However, price premiums may make them an attractive 
option for growers in environments where yield potential is high.  
Time of harvest for improved seed yield of pulses 
G. Riethmuller and B. French, Department of Agriculture Western Australia 
Eastern States experience has shown that the timing and techniques of harvesting pulses can 
have a large effect on seed quality, and earlier harvest can result in up to 30% higher yields.  
Crops with higher moisture tend to shed less seed and have less seed damage from impact 
during the harvesting operation.  Harvesting earlier also reduces the risk of inclement weather 
problems.  Seed with greater moisture may have to be aerated or dried for storage, but this cost 
may be less than the cost of quality and yield loss. 
This work investigated the effect of four harvest seed moisture contents with two varieties of 
lentils, faba beans and field peas at the Merredin Research Station.  The experiment was sown 
in a randomised block design with five replications (one rep used to adjust the harvester 
settings).  It was planned to harvest with moisture contents of 20, 16, 12 and 8%, but the lentils 
would not thresh at 18.5% on 20 October (Table 53). 
Table 53. Seed moisture (%) of lentil, faba bean and field pea varieties at different times.  Seed 
moisture with asterisk (*) indicates the four times of harvest for each variety 
Date 
Lentil Faba bean Field pea 
Digger Cassab Fiord Fiesta Dundale Parafield 
16 October 2001 51.3 51.5 53.1 66.6 51.2 54.6 
18 October 2001 30.3 35.0 46.3 60.9 51.1 52.5 
20 October 2001 18.5 - 33.0 54.1 35.4 48.2 
23 October 2001 15.0* 15.0* 24.0 48.6 35.0 39.8 
25 October 2001 12.1* 12.3*  13.9* 34.1 16.0*  14.7* 
29 October 2001 9.6* 9.7* 9.8* 12.5* 8.2* 8.5* 
31 October 2001 - - 9.4* 10.8* 7.9* 8.0* 
2 November 2001 8.9* 9.0* 9.0* 10.3* 7.5* 7.4* 
5 November 2001 - - - 9.2* - - 
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Lentil 
In general, lentil establishment was good and Cassab (139 plants/m2) had slightly greater plant 
density than Digger (120 plants/m2).  This is equivalent to 87% and 75% field establishment for 
Cassab and Digger, respectively.  There was some wild mustard in the plots.  The lentils were 
desiccated on 15 October.  Cassab, on average, out-yielded Digger by 2.8%, but this was not 
significant at the 5% level (Table 54).  The earliest harvest on 23 October clearly gave the best 
yield, this was reduced at later times.   
Field pea 
The establishment of Dundale (62.5 plants/m2) was slightly greater than Parafield 
(61.6 plants/m2).  This is equivalent to 93% and 92% field establishment for Dundale and 
Parafield, respectively.  There was some wild mustard in the plots.  The field peas were 
desiccated on 20 October. On average Parafield out-yielded Dundale by 16.9%.  The yield 
decreased as the seed moisture decreased (Table 54).  
Faba bean 
The establishment of Fiesta (39.3 plants/m2) was slightly greater than Fiord (32.6 plants/m2).  
This is equivalent to 98% and 82% field establishment for Fiesta and Fiord, respectively.  The 
faba beans did not compete well with the wild mustard that escaped the Diuron in this dry 
season. The dry conditions probably made faba bean less competitive against weeds than they 
normally would have been.  The faba beans were desiccated on 22 October.  There was no 
significant yield difference between the Fiord and the Fiesta and no effect of harvest moisture 
(Table 2).  The low yields were probably due to the dry season and mustard weeds 
Table 54. Seed yield (kg/ha not adjusted for seed moisture) of lentil, faba bean and field pea 
varieties harvested at different times 
Harvest 
date 
Lentil Faba bean Field pea 
Digger Cassab Fiord Fiesta Dundale Parafield 
23 October 2001 1695 1790 -a - - - 
25 October 2001 1594 1569 906 - 1603 1967 
29 October 2001 1522 1566 923 931 1637 1900 
31 October 2001 - - 931 960 1602 1852 
2 November 2001 1447 1506 919 999 1588 1781 
5 November 2001 - - - 913 - - 
LSD 5%:    
Variety ns ns 49.0 
Date 74.6 ns 69.3 
Var. x Date ns ns ns 
cv% 4.5 11.3 3.8 
a Seed samples are yet to be assessed for quality. 
Conclusions 
In general, harvesting lentil, field pea and faba bean around 15% moisture produced the 
greatest seed yields.  The order of competitive ability against wild mustard seemed to be, from 
best to worst, lentils, field peas and faba beans.  Harvest losses should be measured in future 
to help explain seed yield variations. 
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Phosphate acquisition efficiency of pulse crops 
P. Rees, Plant Biology, Faculty of Natural and Agricultural Sciences UWA 
Phosphorus nutrition of pulse crops 
Previous field work on the phosphorus requirement of pulse crops has shown a complex and 
confusing response of different species to soil types and conditions.  This has made the 
formation of accurate P recommendations for these species difficult, and has largely resulted in 
a 'treat as wheat' approach by agronomists and agricultural professionals.  There are on 
examination, a number of reasons why this approach should not be taken.  
Firstly this approach may not see the optimum rate of phosphorus applied; resulting in either 
wasted fertiliser or lost yields to farmers through inefficient fertilisation practises.  
Secondly, field studies have shown that pulse species are generally less responsive to applied 
phosphorus than cereals and oilseed species.  This suggests uptake systems or internal 
requirements may differ between crop types, however there is yet to be a detailed study of P 
efficiency of pulses. 
As well as this, previous physiological studies have shown that some pulse species (Chickpea, 
Albus lupin and Narrow leaf lupin) have the ability to exude carboxylic anions in quantities 
significant enough to solublise and make available to plants forms of phosphorus bound to soil 
particles.  This may be of particular use to Western Australian agriculture, where most of our 
ancient soils are able to strongly bind applied P, resulting in up to 80% of applied P fertiliser 
being lost to most plants in the year of application.  In neutral and alkaline soils the excretion of 
protons in association with the carboxylates can increase the solubility of phosphorus by 
decreasing rhizosphere pH.   
It has been hypothesised that the release of these carboxylates, rhizosphere manipulation, and 
other mechanisms for P efficiency may be the reason for the previously observed responses in 
field trials.   
Experimental work 
This experiment was designed to investigate the ability of pulse species to access and utilise 
applied and residual phosphorus within the soil.  Four legume species (Pisum sativum, Lupinus 
albus, Cicer arietinum and Vicia faba) were grown either unfertilised, or supplied with 20 mg of 
phosphorus in the forms of either soluble 'Double phos' or insoluble Iron phosphate on three 
different soils with moderate to high phosphate sorption for a period of between 65 and 80 days. 
Soils chosen for this experiment had a low level of plant available Phosphorus, with varying total 
phosphorus levels as well as variation in a number of characteristics that have been shown to 
affect P binding (Table 55). 
Table 55. Physical and chemical characteristics of soils 
 Bindoon Nyabing Mingenew 
Texture Clay Sandy loam Heavy Clay 
Colwell P (mg/kg) 8.3 2.7 11.3 
Olsen P (mg/kg) 3.9 1.5 4.5 
PRI (mL/g) 42 8 51 
Total P (mg/kg) 209 39 127 
Reactive iron (mg/kg) 1169 430 1069 
PH (CaCl2) 6.6 6.6 6.8 
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Response to applied fertiliser varied greatly between soil types and species with faba bean and 
white lupin appearing to be more P efficient in -P conditions than other species (Figure 8).  In 
faba bean this may be attributable to a larger investment in root biomass, while the presence of 
cluster roots in white lupin was of major importance.  Chickpea was best able to gain benefit 
from low levels of applied soluble fertiliser, with growth rate increases of 150-300% observed 
over -P treatments, which may be attributed to a tendency to decrease root diameter in the 
presence of applied P.  Unexpectedly, in the case of white lupin a decrease in RGR with 
fertilisation of approximately 25% was seen on two soils.  There are two possible explanations 
for this, firstly, plants supplied with either FePO4 or Double phos showed a decreased rate of 
acidification of the rhizosphere, which may have resulted in less P dissolution.  Secondly, this 
decrease may be due to a shift to decreased root:shoot ratio under phosphorus fertilised 
conditions which may have induced nutrient deficiency of another sort.  Field pea and white 
lupin were only able to gain benefit from low levels of double phos on a soil with a very low PRI. 
Figure 8. Relative growth rates (mg g-1 d-1) of Pisum sativum (a), Lupinus albus (b), Cicer 
arietinum (c) and Vicia faba (d) on Bindoon, Mingenew and Nyabing soils under 
unfertilised conditions (black bars), +20 mg Double phos (grey bars) and +20 mg Iron 
phosphate (open bars).  Letters indicate significant differences between treatments 
within a soil type. 
Supplying plants with insoluble FePO4 had mixed results, with decreases in growth observed in 
most cases.  Despite this, faba bean was able to utilise the FePO4 to stimulate growth on all soil 
types, while chickpea was able to access iron phosphate on the Bindoon and Nyabing soils. 
Overall the responses observed in growth rate and rhizosphere chemistry appear to suggest a 
complex interaction between soil and plant that is dependant on fertiliser, soil pH and P forms in 
the soil, and while this indicates that the formation of fertiliser recommendations may be difficult, 
trends observed suggest that chickpea and faba bean may be responsive to low levels of 
applied P and may therefore require lower fertiliser P rates than wheat.   
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DEMONSTRATION OF PULSES IN  
THE FARMING SYSTEM 
Howzat desi chickpea in the northern region 
M. Harries, Department of Agriculture Western Australia 
Howzat is a newly released variety of desi chickpea bred by the NSW Department of 
Agriculture.  In the Eastern States Howzat has exhibited a useful level of resistance to 
ascochyta blight.  The variety also has a good seed size and acceptable seed colour.  To 
evaluate its potential in WA, two large scale demonstration trials were undertaken during 2001.  
Large plots of Sona and Howzat desi chickpea were sown alongside each other in growers’ 
paddocks at Mingenew and south Morawa (Table 56).  Plots were managed according to the 
best management package for chickpea, which included strategic fungicide application. 
Table 56. Site and management details for Howzat and Sona in large scale demonstration trials at 
Mingenew and south Morawa 
Site Mingenew Morawa 
Plot size and replication 60 kg Howzat seeded @ 100 kg/ha 
Four 20 m x 40 m plots harvested 
60 kg Howzat seeded @ 100 kg/ha 
Four 30 by 1.7 metre harvest cuts. 
Soil type Red clay loam pH 7.5 H2O Red clay loam 
Sowing date 1 June 2001 19 May 2001 
Herbicides Bladex 2.0 L, Sprayseed 1.0 L, 
Spinnaker 0.1 L, Diuron 1.0 L, 
Fusilaid 0.5 L, Broadstrike 25 
grams, Select 0.5 L 
Balance® 75 grams, Simazine 500 
mL, Targa 200 mL + Sertin 300 mL 
+ 0.2% wetter 
Fungicides Bravo 1.0 L/ha 19 July 
Bravo 1.0 L/ha 3 September 
Mancozeb 1.0 L/ha 18 October 
Bravo 0.7 L/ha 12 September 
Howzat produced slightly greater seed yield than Sona at Mingenew, but slightly less at Morawa 
where disease pressure was less severe (Table 57).  Howzat produced larger, but darker seeds 
than Sona.  
During the early part of the season, Howzat had a prostrate growth habit, which contrasted to 
the erect growth habit of Sona in the first six to eight weeks.  At flowering, Howzat rapidly grew 
upwards assuming a more erect habit, and by the end of the season the lowest pod height was 
similar to Sona.  While the prostrate growth habit of Howzat was not considered desirable, it 
may suppress early weed growth, particularly in wide row crops. This is yet to be examined. 
The costs of fungicide application was $65/ha at Mingenew and $20/ha at Morawa.  This 
fungicide strategy minimised disease development, but did not eliminate ascochyta infection 
completely in either variety.  However, Howzat showed greater resistance to ascochyta than 
Sona at both sites, particularly early in the season.  It must be noted that rainfall early in the 
season was minimal and disease pressure at this time was low. 
Howzat has a useful level of resistance that may allow some more flexibility in the ascochyta 
management package, but the costs of the control measures are likely to remain the same. 
 -81- 
Table 57. Mean seed weight (MSW, g), seed colour and seed yield (kg/ha) of Sona and Howzat 
chickpeas harvested from Mingenew and Morawa 
Variety MSW Seed colour Seed yield 
Mingenew    
Howzat 21.6 Light tan 800 
Sona 19.3 Cream 600 
Morawa    
Howzat 21.9 Light tan 730 
Sona 19.4 Cream 850 
Field pea harvest losses in the Great Southern and 
Esperance region 
N. Brandon and M. Seymour, Department of Agriculture Western Australia  
Difficulty with harvesting remains the major reason for growers’ reluctance to grow field pea in 
the Great Southern and Lakes region.  Last year the GSPGA decided to document successful 
methods of field pea harvesting used by its members.  This resulted in the production of a short 
video (15 minutes) which primarily focused on the use of lifters and specialised plucker fronts, 
but also included windrowing techniques, such as swathing and raking.  
The exercise was continued in 2001, and the video will be updated to include footage of 
seeding and rolling machinery.  Experience in 2000 and 2001 has shown that one of the keys to 
successful harvesting is ensuring a level paddock free of sticks and stones after sowing.  Level 
paddocks increase harvesting options, e.g. making lifters (the cheapest option) much more 
feasible.  Rough paddocks result in a slower harvest with greater risk of machinery breakdowns. 
Six field pea growers in the Great Southern were visited at harvest time to compare harvesting 
methods.  At two locations, there were direct comparisons of Sund raking pickups and lifters in 
the same paddock.   
At both sites where lifters were used, the harvest losses measured were less than 100 kg/ha 
(Table 58).  Harvest loss is rarely a major problem with lifters, except in very sparse crops.  The 
major concern is the level of driver concentration required and frequent stopping (reversing to 
clear lifters, etc.).  On very flat paddocks, common in the eastern parts of the Great Southern 
Lakes region, lifters work particularly well.  However, they are not an option on rocky ground, 
such as at Jerramungup.   
At Nyabing, lifters worked well on the lighter soil types where the rubber tyre roller had 
effectively levelled the paddock.  However, heavier soil types were sometimes uneven, and 
harvest losses were much higher, particularly where plants had fallen flat in depressions or 
wheel ruts.  Heavier soils often require harrowing prior to rolling to ensure a flat surface 
Growers’ owning specialised plucker fronts are generally satisfied with their performance. 
Pluckers tend to do a better job than lifters on rocky or uneven ground, and in level paddocks, 
losses can be as low as 100 kg/ha with careful harvest timing.  However, harvesting can be 
slower than when using lifters (e.g. not as wide as the full front width of some of the newer 
headers) and harvesting losses can sometimes be higher.  For early harvesting, when all plants 
have not fully matured, plucker fronts are often not well suited.  This is because green plants 
are not easily plucked from the ground, causing the pods to be raked off the plants and lost.  
Plucker fronts also do not seem well suited to crops containing large amounts of radish, 
because field pea pods are dislodged by the standing radish plants during the harvesting 
process.  
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Table 58. Details of field pea harvesting method, seed yield and harvest losses in the Great 
Southern region 
Location 
Date of 
harvest 
Method 
Approx. 
seed yield 
Approx. 
harvest loss 
Comments 
Jerramungup 9 November Rake and canola 
pickup 
1.2 t/ha 100 kg/ha Use of rake due to 
rocky ground 
Pingrup 23 November Sund 
John Deere lifters 
0.8 t/ha 180 kg/ha 
50-60 kg/ha 
Single paddock 
comparison 
Nyabing 26 November Sund 
Harvestair lifters 
1.0 t/ha 200 kg/ha 
90 kg/ha 
Single paddock 
comparison 
Katanning 28 November Barrel 1.0t/ha 100 kg/ha High harvest losses in 
adjacent paddock 
with radish (300 
kg/ha) 
Badgebup 28 November Sund 1.0 t/ha 190 kg/ha Some shattering of 
pods  
Hyden 5 December Sund 1.5t/ha? 100 kg/ha Little shattering of 
pods  
In the Esperance region, a couple of growers windrowed peas using a swather.  Given the good 
year and high seed yields, the swaths were heavy with very little movement.  In the Great 
Southern region, a breakdown by the commercial contractor prevented any attempts at 
windrowing field peas with a swather.  Swathing worked quite successfully in 2000 where the 
swather kept just in front of the header to prevent wind movement of the swath prior to harvest.  
In 2001, a grower at Jerramungup used a rake to form windrows with good success.  The 
harvester (with a standard canola pickup front) followed immediately behind the rake and had a 
cutter wheel attached to the inside edge to cut vines from the side of the windrow adjacent to 
the bulk crop.  
Generally, the harvesting method used largely depends on the specific crop, the machinery 
available and the degree to which growers have specialised in growing field peas.  Whatever 
the method used, experienced growers have developed systems that work well and are not 
difficult.  Updated footage of the various harvesting methods in addition to new information on 
seeding rolling and crop topping will be compiled into the new ‘Successful Fieldpea Harvesting’ 
video, which is available from the Great Southern Pulse Grower Association. 
Timing of crop topping in field pea 
N. Brandon and G. Riethmuller, Department of Agriculture Western Australia 
In trials conducted in Canada and the Eastern States of Australia, the optimum time to crop top 
field pea is when 75% of the pods have turned brown.  The aim of this large-scale on-farm trial 
was to determine whether this is also the best time in WA. 
Bulk sown areas of three field pea varieties (Dundale, Parafield and Helena) were established 
at a site east of Pingrup and divided up into plots approximately 50 m long by 10 m wide.  
Treatments for each variety were:  (i) crop topping at last flower;  (ii) crop topping when 25% 
pods had turned brown;  (iii) crop topping when 75% pods had turned brown; and  (iv) an 
unsprayed control plot.  Treatments were randomised within each variety block and replicated 
four times in a randomised complete block design.  The timing of spraying was specific for each 
variety due to variation in maturity.  The application of 800 mL/ha gramoxone was carried out 
using a 10 m boom spray mounted on the back of a four wheel drive utility.  Plots were 
harvested using a 22 ft Sund pickup from the centre of each plot.  Plots in both the sprayed and 
unsprayed treatments were harvested on the 26 November.  An additional unsprayed treatment 
was left and harvested on the 14 January.  Results were analysed using analysis of variance for 
a split plot design with varieties as main plots and spray treatments (including unsprayed control 
and late harvested treatment) as sub-plots. 
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Crop topping at 75% brown pods had no significant effect on seed yield or seed quality (mean 
seed weight) compared to the nil treatment (Table 59).  However, harvesting late or earlier than 
75% brown pods caused significant seed yield reductions.  Reduced mean seed weight was 
also observed if crop topping was carried out before 75% of pods were brown. There was no 
difference in the response of variety to time of crop topping, however due to variation in maturity 
between varieties, Parafield and Helena were generally sprayed a few days after Dundale. 
Table 59. Seed yield (kg/ha) and mean seed weight (g/100 seeds) of three field pea varieties with 
various crop topping (CT) treatments 
 Last flower 
25% brown 
pods 
75% brown 
pods 
Nil 
Late 
harvested 
Mean 
variety 
  Seed yield   
Dundale 1164 1733 1879 1963 1686 1685 
Parafield 1414 1758 1964 2075 1947 1803 
Helena 1518 1821 2069 2091 1931 1875 
Mean 1365 1771 1971 2043 1854  
LSD 5%  CT treatment  137   
  Variety  ns   
  CT treatment * variety ns   
  Mean seed weight   
Dundale 13.1 14.0 14.1 14.9 -1 14.0 
Parafield 19.2 21.6 19.9 21.6 - 20.7 
Helena 15.8 15.8 16.3 16.7 - 16.2 
Mean 16.0 16.6 17.5 17.7 -  
LSD 5%  CT treatment  0.9   
  Variety  1.0   
  CT treatment * variety ns   
1 Mean seed weight not yet measured on this treatment. 
This trial confirms the recommendations made in the Eastern States and overseas to crop top at 
75% brown pods.  However, earlier crop topping (e.g. 25% brown pods) may be justified where 
ryegrass is at an advanced stage. 
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DISEASE AND PEST MANAGEMENT 
Ascochyta blight of chickpea 
B. MacLeod, M. Harries and N. Brandon, Department of Agriculture Western Australia 
The dry conditions experienced during the 2001 growing season throughout the agricultural 
area had a major influence on the productivity and disease development in chickpea.  
Ascochyta blight is spread within the crop canopy by splash during rain events, consequently 
disease development was limited during the mid-winter period.  However, the drought breaking 
rains at the end of July spread the disease rapidly from a low base where fungicide protection 
was absent or inadequate. 
The implementation of fungicide spray programs was difficult because of uncertainty in the four 
to 10 day weather forecasts.  To achieve maximum effectiveness, protectant fungicides, such 
as mancozeb and chlorothalonil, need to be applied prior to a potential spread event such as a 
rain front.  This is a weakness in this management system, which we have attempted to address 
by searching for fungicides that are effective when applied within a day or two following a 
spread event. 
Evaluation of Australian management packages 
Trials were established at three sites, Merredin (L3) Mingenew (M1) and Williams (H4).  There 
were two times of sowing with Sona (desi) chickpea at Merredin (14 May and 11 June) and 
Mingenew (1 June and 22 June) and one time of sowing with Kaniva (kabuli) chickpea at 
Williams (27 May).  Seed was treated with P-Pickel-T, and protectant fungicides, chlorothalonil 
and mancozeb, were applied at timings recommended in the current management package 
(see section on ascochyta management packages for 2002).  All plots were inoculated with two 
infected seedlings per plot (4 m wide and 20 m long), which is equivalent to a seed transmission 
rate of 0.05%.  The objectives of these experiments were to examine the control achieved in the 
WA environment with the recommended package, and compare this with the effectiveness of 
the lower cost strategies which are recommended in northern New South Wales and 
Queensland. 
The extreme treatments in these trials were 'maximum protection' with chlorothalonil (Bravo) 
sprays applied at every spray and 'minimum protection' with no fungicide applied until 
Ascochyta blight symptoms became apparent.  The intermediate treatments were combinations 
of mancozeb and chlorothalonil applied in different rotations at the various scheduled sprays.   
These experiments need to be examined in detail, as it is difficult to generalise beyond the 
obvious. The 'maximum' and 'minimum' protection treatments provided the extremes of both 
disease development and yield at all sites (Table 60, 61 and 62).  The disease development of 
the intermediate treatments was generally less where chlorothalonil was applied most often.  At 
all sites, one or more of the intermediate treatments performed as well as the 'maximum' 
protection treatment.  The difference between the intermediate treatments relate to the number 
and intensity of spread opportunities that occurred following the application of each spray.  That 
is, when intense spread opportunities follow a mancozeb spray these treatments suffered 
greater disease development than those that had received chlorthalonil. 
For both times of sowing at Mingenew and at Williams, there was a close correlation between 
the final disease score and the yield (Table 60 and 61).  Similarly, there is a correlation between 
disease score and yield for both times of sowing at Merredin, although the range of yields is 
small and is not affected by time of sowing (Table 62).  The yields for the second time of sowing 
at Mingenew are about twice those for the first time of sowing, even in the 'maximum' protection 
treatments.  This difference is an agronomic effect and not the result of differences in disease 
severity. 
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Table 60. Fungicide schedule, final disease score and seed yield (SY, kg/ha) of Sona (desi) 
chickpeas at Mingenew 2001 
Treatment Disease 
(score 0-9) 
SY 
19 July 18 August 3 September 21 September 18 October 
Time of sowing 1 
Nil Nil Manco 2 kg Manco 2 kg Manco 2 kg 4.5 120 
Bravo 1.5 L Bravo 1 L Manco 1 kg Bravo 1 L Manco 1 kg 1.0 480 
Bravo 1.5 L Manco 1 kg Bravo 1 L Manco 1 kg Bravo 1 L 2.8 190 
Bravo 1.5 L Bravo 1 L Bravo 1 L Manco 1 kg Manco 1 kg 1.5 380 
Bravo 1.5 L Bravo 1 L Manco 1 kg Manco 1 kg Manco 1 kg 2.4 240 
Manco 1 kg Manco 1 kg Manco 1 kg Bravo 1 L Bravo 1 L 2.1 400 
Bravo 1.5 L Bravo 1 L Bravo 1 L Bravo 1 L Bravo 1 L 0.8 500 
     P < 0.001 P < 0.001 
    LSD 5% 0.8 10 
Time of sowing 2 
 Nil Nil Manco 2 kg Manco 2 kg 2.7 260 
 Manco 1 kg Bravo 1 L Manco 1 kg Bravo 1 L 2.0 410 
 Bravo 1.5 L Manco 1 kg Bravo 1 L Manco 1 kg 0.7 800 
 Bravo 1.5 L Bravo 1 L Bravo 1 L Manco 1 kg 0.3 750 
 Bravo 1.5 L Bravo 1 L Manco 1 kg Manco 1 kg 0.8 660 
 Bravo 1.5 L Manco 1 kg Manco 1 kg Bravo 1 L 1.0 680 
 Bravo 1.5 L Bravo 1 L Bravo 1 L Bravo 1 L 0.3 910 
     P < 0.001 P < 0.001 
    LSD 5% 0.9 160 
Table 61.  Fungicide schedule, final disease score and seed yield (SY, kg/ha) of Kaniva (kabuli) 
chickpeas at Williams 2001 
Treatment Disease 
(score 0-9) 
SY 
5 July 24 July 13 August 3 September 27 September 
Nil Nil Manco 2 kg Manco 2 kg Manco 2 kg 5.9 390 
Manco 1 kg Bravo 1 L Manco 1 kg Bravo 1 L Manco 1 kg 1.8 870 
Bravo 1.5 L Manco 1 kg Bravo 1 L Manco 1 kg Bravo 1 L 2.7 720 
Bravo 1.5 L Bravo 1 L Bravo 1 L Manco 1 kg Manco 1 kg 1.0 880 
Bravo 1.5 L Bravo 1 L Manco 1 kg Manco 1 kg Manco 1 kg 2.8 660 
Manco 1 kg Manco 1 kg Manco 1 kg Bravo 1 L Bravo 1 L 3.4 630 
Bravo 1.5 L Bravo 1 L Bravo 1 L Bravo 1 L Bravo 1 L 0.3 950 
     P < 0.001 P < 0.01 
    LSD 5% 1.2 260 
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Table 62.  Fungicide schedule, final disease score and seed yield (SY, kg/ha) of Sona (desi) 
chickpeas at Merredin 2001 
Treatment Disease 
(score 0-9) 
SY 
19 July 23 August 13 September 
Time of sowing 1 
Nil Nil Manco 2 kg 1.6 1190 
Manco 1 kg Bravo 1 L Manco 1 kg 1.1 1400 
Bravo 1.5 L Manco 1 kg Bravo 1 L 1.5 1320 
Bravo 1.5 L Bravo 1 L Manco 1 kg 1.2 1380 
Manco 1 kg Manco 1 kg Manco 1 kg 1.3 1270 
Bravo 1.5 L Bravo 1 L Bravo 1 L 1.1 1460 
   ns ns 
  LSD 5% 0.6 230 
Time of sowing 2 
 Nil Nil 1.0 1260 
 Manco 1 kg Bravo 1 L 0.5 1420 
 Bravo 1.5 L Manco 1 kg 0.5 1360 
 Bravo 1.5 L Bravo 1 L 0.2 1440 
   P < 0.001 ns 
  LSD 5% 0.4 180 
Screening of foliar fungicides 
A trial was established at Merredin (L3) and in a farmer’s crop near Dowerin (M3), which had 
developed uniform early infection.  The trials were sown at Merredin (11 June) with Sona (desi) 
and at Dowerin with Tyson (desi), using seed that had been treated with P-Pickel-T.  Fungicide 
sprays were applied two or three times for all treatments at about three week intervals prior to 
fronts or forecasted rain events.  All plots at Merredin were inoculated with small amounts of 
infected stubble, however the farmer's crop had developed uniform infection prior to the 
establishment of the trial in mid August.  The objective of these experiments was to compare 
the efficacy of a range of fungicides applied as protectants.  A further experiment conducted at 
Mingenew compared the efficacy of a selection of protectant and systemic fungicides applied 
either the day before a rain event (24 August) or three days after that rain (27 August) for a 
single time of application. 
Little disease developed in the trial at Merredin and no differences in disease scores or seed 
yield were observed (Table 63).  This indicates that none of these fungicides (at the rates used) 
had a direct positive or negative effect on plant growth.  At Dowerin the best control was 
achieved with the two highest rates of Bravo 720, Coppox and Nustar.  The remaining four 
systemic products (Impact, Score, Folicur and Bavistin) had higher disease scores than the 
0.5 L/ha Bravo 720 treatment.  The disease scores taken after the first application of fungicide 
treatments indicated that all treatments, except Bavistin, had maintained adequate control of 
Ascochyta. 
The trial at Mingenew also found Folicur, Tilt and Score to provide inadequate control of 
Ascochyta by the end of the season (Table 64).  Amistar provided similar control to that 
achieved by Dithane, however Bravo was the most effective.  In this experiment, applying the 
protectant fungicides Bravo and Dithane three days after the rain event was at least as effective 
as applying them prior to the rain.  However, this 'kick-back' effect should not be interpreted as a 
curative effect of these fungicides, and indeed the duration of this effect will be highly 
dependant on the weather conditions between the rain event and the time of fungicide 
application.  In a glasshouse experiment conducted in Victoria under ideal conditions for 
Ascochyta infection, chlorothalonil applied one day after inoculation with Ascochyta spores was 
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only slightly less effective than when applied immediately before inoculation.  However, 
chlorothalonil applied two days after inoculation was significantly less effective, but disease 
control deteriorated further for sprays applied three and seven days after inoculation. 
Table 63. Disease score (DS), seed yield (SY, kg/ha) and harvest index of desi chickpeas treated 
with systemic and protectant fungicide products at Dowerin and Merredin 
Fungicide 
(Trade names) 
Rate 
Dowerin Merredin 
DS1 SY HI DS SY 
Bravo 720 0.25 L/ha 2.8 1760 0.37 0.6 1130 
Bravo 720 0.5 L/ha 1.3 1530 0.39 0.3 1090 
Bravo 720 1.0 L/ha 1.2 1720 0.44 0.4 990 
Bravo 720 1.5 L/ha 0.7 1790 0.43 0.4 1030 
Bravo 720 2.0L/ha 0.7 1870 0.43 0.2 1270 
Bravo 720 + Dithane 0.5 L/ha + 1.0 kg/ha 1.7 1730 0.41 0.2 1320 
Bravo 720 + Coppox 0.5 L/ha + 1.0 kg/ha 2.1 1510 0.38 0.2 1220 
Dithane + Coppox 1.0 kg/ha + 1.0 kg/ha 3.9 1130 0.30 0.5 1180 
Coppox 2.5 kg/ha 0.7 1980 0.44 0.3 1130 
Impact 125 g ai/ha 4.6 1280 0.33 0.6 1100 
Score 125 g ai/ha 3.2 1430 0.35 0.2 1380 
Folicur 250 g ai/ha 4.3 1230 0.30 0.4 1210 
Nustar 125 g ai/ha 1.2 1760 0.40 0.4 1180 
Bavistin 250 g ai/ha 6.6 820 0.21 0.7 1250 
  P < 0.001 P < 0.001 P < 0.001 ns ns 
LSD 5% LSD 1.39 460 0.06   
1 Disease score (0 = no disease to 9 = dead) scored on 17 October as proportion of pods dead. 
Application of fungicides after a rain event my be a useful tool for farmers in some limited 
circumstances, such as when an approaching front is of uncertain strength during the drier 
spring months.  Following spread by a rain event, spores will germinate and infect when leaves 
are kept wet for 24-48 hours by showers or dews.  This can be the sum of several wet periods 
interrupted by dry periods.  Therefore, relying on fungicide application after rain events is risky 
since continuing showers could make conditions unsuitable for spraying for several days, during 
which time conditions will be favourable for infection. 
Table 64. The effect of applying systemic and protectant fungicides the day before and three 
days after a rain event on disease severity in Sona chickpeas at Mingenew 
Fungicide 
(Trade names) 
Disease score 
(0-9 scale) 
Before rain After rain 
Bravo® 4.2 4.1 
Dithane® 5.6 4.9 
Amistar ® 5.4 4.9 
Folicur® 7.4 6.8 
Tilt® 7.6 7.5 
Score® 8.4 8.4 
LSD 5% 0.4 
NOTE:  Trade names have been used in this article, because in some instances product formulation can 
significantly affect the efficacy of an active compound.  Use of trade names does not indicate endorsement 
of a product.  Only products containing chlorothalonil and mancozeb are registered for use as foliar 
fungicides on chickpeas. 
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Row spacing and row spraying 
A large scale trial was conducted at Northam to assess the practicalities of row spraying of 
chickpeas to reduce the cost of disease management.  Plots (100 m long and 10 m wide) were 
sown on 1 June with 25 cm, 50 cm and 75 cm row spacing.  Three fungicide sprays were 
applied according to the recommended package.  Plots were inoculated with four infected 
seedlings each, however the fungicide sprays were adequate in all plots and no Ascochyta 
spread was observed.  Early growth was slow due to the dry conditions in June and July and 
the canopy did not close in the 50 cm or 75 cm row spacing plots.  However, by the time the 
third fungicide spray was required it was not thought practical to spray rows only. 
Row spraying of the 50 cm spacing was achieved by lowering the standard 10 m boom with 
50 cm nozzle spacing so the fan covered only the desired area.  The proportion of the plot area 
being covered was calculated and the chemical rate adjusted accordingly.  For the 75 cm row 
spacing, a secondary line was attached to the spray boom and nozzle holder attached above 
each row, in this set-up we used banding nozzles which have a uniform spray pattern across 
the width of the fan.  The boom was set at about 50 cm above the canopy and the nozzle angle 
adjusted to provide a band about 150% of the width of plants in the row.  This set-up allowed 
spraying at 10 km/hr and was relatively inexpensive (Table 65). 
In this trial, increased row spacing reduced seed yield (Table 65).  This is unexpected and may 
have resulted from a lack of stored soil moisture for grain filling due to the dry summer and 
winter conditions experienced (see section on row spacing and sowing rate on seed yield of 
chickpea)  The reduced cost of production through lower fungicide inputs did not compensate 
for the reduced yield.   
This work will be repeated in 2002 if a suitable site becomes available.  The row spacing results 
indicate that wide row spacing may lead to reduced yield if no stored moisture is in the soil 
profile at the time of sowing. 
Table 65. Seed yield (SY, kg/ha), fungicide schedule and partial budget for chickpea production 
on wide rows 
Row 
spacing 
SY 
($/ha return) 
Proportion of area covered 
(%, $/ha cost)a 
Margin 
(Prior to 
herbicide and 
fixed costs) 
1.5 L/ha Bravo  
(20 July) 
1.5 L/ha Bravo  
(17 August) 
2.0 L/ha Bravo  
(7 September) 
25 cm 1180 100% 100% 100%  
 ($555) ($38) ($38) ($50) $429 
50 cm 1010 50% 50% 100%  
 ($475) ($19) ($19) ($50) $387 
75 cm 840 30% 30% 100%  
 ($395) ($11) ($11) ($50) $323 
a Prices used:  $470/t for chickpeas, $25/L Bravo 720. 
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Ascochyta management package for 2002 
B. MacLeod, Department of Agriculture Western Australia 
The Ascochyta management package for 2002 is essentially unchanged from that 
recommended in 2001.  The trial results support the existing recommendations for timing of 
fungicide application and variation to products is limited by registration.  Growers are cautioned 
not to budget their 2002 Ascochyta management program on the experience of 2001, because 
fungicide requirement will be dependent on the amount of rainfall.  Hence, if there is greater 
winter rainfall, more fungicide applications will be required during that period. 
The essential elements of the package are: 
Paddock selection 
Only grow chickpeas in paddocks with suitable soils as the yield from marginal soils may not be 
adequate to recover costs.  Do not resow paddocks which were sown to chickpeas in 2000 as 
stubble and volunteers may have carried significant levels of Ascochyta through the intervening 
rotation crop.  
Paddock separation 
It is essential to maintain at least 500 m isolation from your (and your neighbour's) 2001 
chickpea stubble.  This distance should be increased where the selected paddock is down-wind 
or down-slope of the 2001 stubble.  
Seed source 
Ascochyta blight is a seed borne disease.  Select seed with the lowest risk of disease.  Low risk 
seed is not guaranteed 100% free from Ascochyta. 
Seed testing 
Test all seed for Ascochyta (AGWEST Plant Labs will be using a DNA test available through 
SARDI  -  this is the only test with adequate sensitivity at present).  The results from tests 
conducted for the 2001/02 season will be reported in three categories; Undetected (< 0.01%), 
Low infection (0.01-0.25%), High infection (> 0.25%). 
Seed quality and infection risk in grain zones for 2001 
ZONE 1 (L1 and L2):  Seed with up to 0.25% infection can be used, but clean seed is preferred. 
Zone 2 (M1, M2, M3 and L3):  Multiplication from seed borne infection alone is sufficient in this 
area to result in crops being wiped-out if an adequate foliar fungicide program is not 
implemented.  Seed in which Ascochyta is undetectable (i.e. < 0.1%) is preferred.  Seed with up 
to 0.25% infection can be used if sowing is delayed to the end of the recommended sowing 
window. 
Zone 3 (L4, L5, M4 and M5E):  Multiplication from seed borne infection alone is sufficient in this 
zone to result in crops being wiped-out if an adequate foliar fungicide program is not 
implemented.  Only seed in which Ascochyta is undetectable (i.e. < 0.1%) should be sown. 
Zone 4 (M5W, M5C, H1, H2, H3, H4 and H5):  To control Ascochyta in desi varieties in this 
zone will require a strict foliar fungicide program which may amount to six to eight applications 
in an average year.  Kabuli varieties should be considered, because the potential returns are 
greater in suitable soil types.  Only seed with in which Ascochyta is undetectable (i.e. < 0.1%) 
should be sown. 
Crop hygiene 
Undertake a program of stubble reduction (i.e. burning, cultivation, grazing) to minimise the 
carry-over of stubble borne infection.  Ensure stubble from last year's crop is not moved to this 
year's chickpea paddock by vehicles or moving stock.  
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Variety selection 
Select varieties that have the lowest level of susceptibility (Table 66).  It is not recommended 
that growers change their varieties based solely on the relative susceptibility of the chickpea 
variety to Ascochyta blight.  With all of the current varieties, a fungicide spray program is 
essential to achieve satisfactory yield and quality.  The newly released variety Howzat has 
shown slightly greater resistance to Ascochyta than the popular varieties Sona, Heera and 
Tyson. 
Seed dressings 
All seed should be treated with P-Pickel T.  This product has proven better than thiram alone. 
Time of sowing 
Delaying the time of sowing of chickpea crops will minimise the multiplication of Ascochyta 
blight and may reduce the number of fungicide applications required. 
Table 66. Time of sowing recommendations for chickpea 
Region CVT areas Desi sowing window Kabuli sowing window 
North 
Low rainfall 
 
L1 
 
15 May-30 May 
 
Not recommended 
Medium rainfall M1 1 June-15 June May 25 - June 10 
High rainfall H1 Not recommended June 1 - June 15 
Central 
Low rainfall 
 
L3 
 
15 May-10 June 
 
Not recommended 
Medium rainfall M3 20 May-15 June May 25 - June 15 
High rainfall H3 Not recommended June 1 - June 20 
South 
Low rainfall 
 
L4 
 
20 May-15 June 
 
Not recommended 
Medium rainfall M4 5 June-20 June  
Medium rainfall 2 M4, M5 Not recommended June 5 - June 20 
South E. 
Medium rainfall 
 
M5E 
 
25 May-15 June 
 
Not recommended 
Note:  Desi chickpeas are not recommended for the high rainfall zone. 
Fungicide applications 
Coverage is important, so high water volumes are recommended (100 L/ha for ground 
equipment, and 30 L/ha for aircraft), maintain high pressure to ensure atomisation of spray.  A 
brochure produced by Pulse Australia, ‘Strategies for the control of foliar diseases in chickpeas 
(2001)’, provides more information on fungicide application and nozzle selection. 
Spray 1.  4 weeks after emergence # 1.5 L/ha* Bravo (720 g/L chlorothalonil) 
Spray 2.  3 weeks after first spray # 1.5 L/ha* Bravo (720 g/L chlorothalonil) 
L1, L2  -  Monitor crop for Ascochyta blight.  Use the guidelines given under Spray 5 to 
determine the required fungicide application strategy. 
Spray 3 (Zone 2, 3 and 4).  3 weeks after second spray # 1.5 L/ha Bravo (720 g/L 
chlorothalonil) 
Zone 2 and 3 (L3-5, M1-4, M5E) Monitor crop for Ascochyta blight.  Use the guidelines given 
under Spray 5 to determine the required fungicide application strategy. 
Spray 4 (Zone 4).  3 weeks after third spray # 2.0 L/ha Bravo (720 g/L chlorothalonil) 
Monitor Crop for Ascochyta blight.  Use the guidelines below to decide the required strategy. 
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Spray 5, etc.  At 3 weekly intervals or as required until the crop reaches maturity #.  The 
product and rate of fungicide to be applied will be determined by the disease level in the crop 
and the intensity and frequency of rain likely to occur during the next two to three weeks: 
If Ascochyta is conspicuous in a crop (i.e. patches are evident or an infected plant can be found 
every one or two paces when inspecting the crop) and two substantial fronts are likely during 
the next 2 weeks, then 2 L/ha of Bravo® is recommended. 
Where Ascochyta is only present at very low levels (no patches evident and only one infected 
plant is found in 10 or more paces when inspecting a crop) and low in the canopy, no spray is 
required if the forecast is for a brief front.  Two kg/ha mancozeb may be appropriate where a 
single substantial front is forecast to be followed by an extensive dry period. 
# Fungicides should only be applied just prior to a rainfall event.  Therefore, if rain is 
forecast for 20 days after the last fungicide application, spray on day 18 or 19 to avoid 
the strong pre-frontal winds that accompany rain-bearing patterns in WA.  If no rain is 
forecast at the end of the three week period, delay the next fungicide application until just 
prior to the next forecast event. 
* In zone 1 (L1 and L2), Bravo® may be applied at 1.0 L/ha for the first two applications if 
the disease pressure for the crop is low and exceptional rain events are not forecast. 
Machinery hygiene 
It is important to clean down ground spraying rigs before moving between chickpea paddocks to 
minimise the risk of spreading Ascochyta.   
Epidemiology of ascochyta and botrytis diseases of 
pulses 
J. Galloway and B. MacLeod, Department of Agriculture Western Australia 
Ascochyta blight of chickpea, lentil and faba bean, black spot of field pea and botrytis grey 
mould (BGM) of chickpea can develop into severe disease outbreaks or epidemics during 
seasons favourable to the fungi which cause them.  To gain a better understanding of these 
diseases under WA conditions, experiments have been conducted over the previous two 
growing seasons to determine how these fungi survive from one season to the next on stubble, 
and how their spores are spread. 
Ascochyta blight of chickpea  
Ascochyta blight of chickpea survives on infected seed and chickpea stubble as asexual fruiting 
bodies known as pycnidia.  These pycnidia produce a large number of mature conidia that are 
spread during rain events.  On the stubble, under WA conditions, the majority of pycnidia only 
remained viable for 10 months (mid-July) after which little or no infection occurs from the 
stubble.  Very small proportions (2%) of the pycnidia survive for 20 months but no disease was 
initiated from second year stubble in these experiments.  Stubble that was buried at a depth of 
5 cm over summer was no longer viable at the start of the growing season.  Summer rainfall 
conditions influence the viability of the pycnidia on stubble.  Under dry conditions the pycnidia 
remained viable for longer than when they are exposed to wet summer conditions.  This implies 
that in WA the potential for spread of this disease from the previous seasons stubble is greatest 
following hot, dry summer conditions.  The drought conditions experienced during the 2001 
growing season also resulted in extended viability of the pycnidia.  
There is no evidence of the sexual (wind dispersed) phase of chickpea Ascochyta occurring in 
Australia.  Spread of this disease occurs by rain splash dispersal of conidia (Figure 9).  Rain 
events of 0.2 mm were not sufficient to spread Ascochyta rabiei, however 1.0 mm of rain was 
sufficient to cause spread of this pathogen and initiate ascochyta blight infection provided that 
the rain event was not a single shower.  A period of time (1 hour) is required between the initial 
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wetting of the stubble to activate the pycnidia, and rain splash dispersal of spores extruded from 
them.  In experiments at Bakers Hill rain splash dispersal of conidia initiated disease at a 
distance of 10 m from the infected stubble.  It is possible that spread to greater distances (within 
crops and between paddocks) occurs through the movement of infected leaf material.  
The latent period (length of time between infection and production of spores on lesions) 
determines the speed at which epidemics develop.  In the chickpea cultivars Tyson, Sona and 
Kaniva the latent period is 8-9 days at 20C, 10 days at 15C and 12-13 days at 10C. 
SOURCE OF PRIMARY INOCULUM 
 Infected seed  0.1% infection level Infected seedlings emerge 
       (sporulation in 21 days at 20C) 
  
  
 Previous seasons stubble  PRIMARY INFECTION 
      (1.0 mm of rainfall, spread 10 m) 
      48-72 hours leaf wetness  
  Volunteers   Temperature dependant latent period 
 
 
 Wind blown infected leaves  SECONDARY INFECTION 
 (Long distance spread)   (1.0 mm of rainfall, spread 10 m) 
      (48-72 hours leaf wetness)  
Figure 9. Ascochyta blight of chickpea (Ascochyta rabiei) disease model. 
Black spot of field pea 
Black spot of field pea, caused by Mycospharella pinodes (the sexual stage of A. pinodes), is 
initiated by windborne ascospores released from fruiting bodies (perithecia) which develop on 
the infected pea stubble (Figure 10).  Spores are released during, and in the hour following, rain 
events which, under ideal condition, may be as little as 0.2 mm.  In experiments conducted at 
Bakers Hill significant disease spread occurred to a distance of 400 m from the infected stubble 
source with a mean wind speed of 9 km/hr.  
On WA field pea stubble, mature perithecia are present throughout the growing season and 
have the potential to initiate disease throughout this period.  Peak maturity occurs over a two 
month period from late May through to late July with peak spore release occurring in mid-July.  
From August onwards, spore release and disease initiation decline. 
Summer rainfall conditions influence the maturation of the perithecia. In summers, which 
receive frequent rain events, the start of the maturity period occurs earlier and tends to decline 
earlier in the growing season.  Conversely where dry summer conditions occur, the maturation 
period is delayed until the break of season and the perithecia remain viable for longer.  
Viable perithecia occur on second year (18 month old) stubble and produce ascospores that are 
capable of initiating blackspot.  Ascospore production was however reduced by approximately 
90% on the second year stubble and this was reflected in a lower disease incidence.  
Ascochyta blight of faba bean 
Ascochyta blight of faba bean (caused by Ascochyta fabae) survives over summer on infected 
faba bean stubble as mycelium and asexual pycnidia (Figure 11).  The conidia produced by 
these pycnidia appear to play very little role in the spread of this disease.  With the onset of the 
winter growing season when the stubble is subjected to cold (< 10C), moist conditions this 
stimulates the formation of the sexual stage (Didymella fabae) which produces fruiting bodies 
know as pseudothecia that release windborne ascospores during rain events.  In experiments at 
Bakers Hill, disease spread was recorded at a distance of 100 m from infected stubble and the 
peak ascospore release occurred at the beginning of July, prior to which little disease occurred.  
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It is suggested that in the Great Southern region, which experience cooler conditions than 
Bakers Hill, the onset of ascochyta blight in faba beans should occur earlier in the growing 
season. 
While mature pseudothecia were present on second year (18 month old) faba bean stubble, the 
ascospore production was reduced by an average of 50% compared with first year stubble, and 
no disease was initiated. 
 
        RAIN          WIND 
       0.2 mm > 400 m spread 
 
SOURCE OF PRIMARY INOCULUM 
 Previous Seasons Stubble  ASCOSPORES 
         
 18 month old stubble 
 (Reduce inoculum levels by 90%)      
   
     
      PRIMARY INFECTION  
      (Throughout growing seasons) 
      (Peak infection late May to late July) 
    Leaf wetness  4-5 hr @ 20C 
    required for   6-8 hr @ 15C 
    infection  7-8 hr @ 10C 
       46-47 hr @ 5C 
 
 
 
     SECONDARY INFECTION 
  
Conidia   Ascospores 
        (Localised rain splash spread) (Within field spread) 
        (Latent period 3-4 days @ 20C) (Temperature and leaf wetness 
          dependent) 
  
Figure 10. Black spot (Mycospharella pinodes) disease model. 
Ascochyta blight of lentil 
Ascochyta blight of lentil (caused by A. lentis) is a seed borne disease (Figure 12).  High levels 
of infection have been recorded on seed in WA and transmission of this seed borne infection to 
seedlings is probably the primary means of dispersal for this disease.  The fungus also survives 
for more than 18 months as asexual pycnidia on stubble; the rain-splashed conidia released 
from these pycnidia are able to initiate low levels of infection.  During the growing season when 
cool, moist conditions occur, the sexual stage (Didymella lentis) forms on the previous season’s 
stubble and ascospores are released, during rain events, from fruiting bodies known as 
pseudothecia.  These ascospores are wind dispersed and have caused infection at a distance 
of 50 m from infected stubble in trials at Bakers Hill.  The peak ascospore release period and 
infection period occurs in July in the Northam area.  
Secondary spread of this disease is by rain-splash dispersed conidia from pycnidia that develop 
on the ascochyta lesions.  The period of time between infection and production of conidia (the 
latent period) is temperature dependent.  The latent period on the cultivars Cumra, Cassab and 
ILL 7220 is 12-13 days at 20C, 15-17 days at 15C and more than 17 days at 10C. 
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Infected seed  > 1% infection level  Infected seedlings 
       (Main source of introduction  
        in to new areas) 
Previous seasons stubble 
(Survival as mycelium and asexual pycnidia) 
 
  Rain 
  Winter chilling < 10C    WIND   
      RAIN  > 100 m spread 
 
 
SOURCE OF PRIMARY INOCULUM 
 Previous Seasons Stubble  ASCOSPORES 
         
 18 Month old stubble 
 (Reduce inoculum levels by 50%)       
      PRIMARY INFECTION  
      (Timing is chilling period dependent) 
      Latent period:  10-14 days @ 20C 
     
 
      SECONDARY INFECTION 
       (Localised rain splash spread of conidia)  
      Latent Period:  10-14 days @ 20C 
      48-72 hrs leaf wetness @ 20C  
   
Figure 11. Ascochyta blight of faba bean (Ascochyta fabae) disease model. 
 
SOURCE OF PRIMARY INOCULUM 
INFECTED SEED  Transmission   PRIMARY INFECTION 
    (average rate of < 10%)  Infected Seedlings 
            
  
 Previous seasons stubble 
(Survival as asexual pycnidia for > 18 months) 
 
        WIND   
      RAIN  50 m spread 
 
 Previous Seasons Stubble   
 (Sexual pseudothecia)  ASCOSPORES 
          
 18 Month old stubble 
 (Reduce inoculum levels by 90%)       
      INFECTED PLANTS 
      Peak infection: 
Infected     July (Northam) 
Volunteers        
     
 
Wind blown infected lentil leaves  SECONDARY INFECTION 
(Long distance spread)     (Localised rain splash spread of conidia)  
      Temperature dependent latent period 
 
Figure 12. Ascochyta blight of lentil (Ascochyta lentis) disease model. 
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Botrytis grey mould of chickpea 
BGM of chickpea can cause losses due to damping off or seedling soft rot that occurs as a 
result of planting infected seed (Figure 13).  The foliar phase is usually not apparent until spring 
when the chickpea crop flowers and is the result of wind borne spores infecting the crop during 
warm, humid conditions.  
Under WA conditions the fungus (Botrytis cinerea) survives over summer and through the 
following growing season as mycelium on the previous seasons stubble.  Experiments at 
Northam showed that completely dry, hot summer conditions with a late (mid-June) break of 
season did not adversely effect survival, however the fungus did not survive on stubble buried 
at a depth of 5 cm.  After exposure to cold (> 10C) winter temperatures, survival structures 
known as sclerotia form on the stubble.  In Northam these develop in late July and the greatest 
number develop on stubble that has been subjected to sporadic summer rainfall.  As 
temperatures increase in spring, and daytime temperatures rise above 20C, the mycelium and 
sclerotia on the stubble sporulate asexually after rain events by producing conidiophores with 
masses of grey conidia (spores) which are wind dispersed.  The sclerotia remain viable for the 
rest of the growing season but do not survive the following hot, dry summer conditions. 
 
 
SOURCE OF PRIMARY INOCULUM 
Infected seed   Critical seed infection  Infected seedlings 
    (< 5%)    (Seedling soft rot phase) 
            
  
Previous seasons stubble  Sporulation in spring 
(Survival as mycelium > 12 mths) (Warm > 20C and humid) 
 
  Winter chilling (< 10C)      
            
 
Sclerotia form on stubble  Sporulation in spring 
during winter    (Warm > 20C and humid) 
     
        PRIMARY INFECTION 
        FOLIAR PHASE 
        Disease development: 
        Warm (20-28C) 
        Humid (> 74%)  
         
  
 
       SECONDARY INFECTION 
       Warm (20-25C), wet conditions at 
       podding favour seed infection.  
Figure 13. Botrytis grey mould of chickpea (Botrytis cinerea) disease model. 
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Blackspot spread:  Disease models are based in reality 
J. Galloway, Department of Agriculture Western Australia 
Experiments were conducted to gain a better understanding of how the fungus (Mycospharella 
pinodes), which causes blackspot on field pea, survives on infected pea stubble from one 
season to the next.  Additionally the environmental conditions that lead to disease spread were 
examined. 
Naturally infected pea stubble was placed under wire mesh in a grazed pasture paddock at 
CSIRO’s Yalanbee Research Station at Bakers Hill.  This site was selected as it is well isolated 
from commercial pea growing areas and hence the risk of intercepting blackspot spores from 
outside of the trial site was minimised.  Spores from the stubble were trapped using potted field 
pea plants placed at distances of 0, 10, 50, 100, 200 and 400 m downwind of the stubble 
source.  These trap plants were replaced on a weekly basis from May through to September.  
The number of spores intercepted by the trap plants during their week’s exposure at the trial site 
was determined by assessing the plants for disease severity and by counting the number of 
blackspot lesions per leaf.  This data, combined with hourly weather data recorded next to the 
stubble, was used to determine the environmental conditions leading to spore production during 
spore dispersal.  
At fortnightly intervals throughout the experiment, sub-samples of the naturally weathered 
stubble were assessed microscopically to determine what type of fruiting bodies were present 
on the stubble and their state of maturity.  The spore production potential of the stubble was 
also assessed using purpose built wind tunnels in which spores were trapped, onto rotor rods, 
following wetting.  
When are spores released? 
Ascospores are released from fruiting bodies (perithecia) on the pea stubble during and after 
rain events, the majority of spores being released in the half-hour following the start of a rain 
event.  Mature perithecia are present on the stubble at the start of the growing season and 
disease can be initiated in pea crops from the first rain events that occur after crop emergence.  
As the growing season progresses the percentage of perithecia containing mature ascospores 
increases (Figure 14) and reaches a peak during June and July.   
 
Figure 14. Blackspot fruiting body maturity (1st year stubble is a mean of 2000 and 2001 data). 
Spore trapping in wind tunnels shows that the peak ascospore release occurs in July, however 
during the remainder of the growing season sufficiently high numbers of spores are discharged 
from the previous season’s stubble to initiate infection of field pea crops.  Early sown pea crops 
tend to develop more severe blackspot not as a result of being exposed to a blackspot ‘spore 
shower’ at the beginning of the growing season, as was previously thought, but due to a 
cumulative effect of multiple infection opportunities throughout the growing season.  Second 
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year (18 month old) pea stubble does contribute to disease development, but spore production 
is reduced by an average of 90% (Figure 14). 
How far do the spores travel? 
The ascospores are wind dispersed and, in the experiments at Bakers Hill, initiated blackspot at 
a distance of 400 m from the infected stubble.  From the shape of the dispersal curve 
(Figure 15) it is apparent that spore dispersal can occur over greater distances.  This spread 
function has been used in the construction of computer simulation models to estimate the 
probability of an infection occurring at any distance from the stubble source and extrapolated to 
distances greater than 400 m. 
Figure 15. Blackspot spore dispersal over distance. 
Under WA conditions, it has been established that blackspot spread is occurring primarily as a 
result of windborne ascospores from the previous season’s stubble, released during rain events.  
It has been demonstrated in field experiments that significant infection can occur at distances of 
400 m from the stubble.  This data, used in combination with weather data, can be incorporated 
into computer simulation models to predict the spread of blackspot.  
Blackspot spread:  Scaling-up field data to simulate 
‘Baker’s farm’ 
M. Salam, J. Galloway, A. Diggle and B. MacLeod, Department of Agriculture Western Australia 
Field experiments were conducted to gain a better understanding of the fungus (Mycospharella 
pinodes), which causes blackspot in field pea.  The fungus survives on infected pea stubble 
from one season to the next and develops fruiting bodies (perithecia) over time (see section on 
Epidemiology of ascochyta and botrytis diseases of pulses).  Investigations have also been 
made of the conditions that cause the release of spores from matured fruiting bodies and how 
far the spores travel.  This location specific information has been synthesised to develop, 
calibrate and verify a model of the spread of blackspot on a regional scale.  A working example 
is given for ‘Baker’s farm’. 
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A hypothetical property comprised of 24 paddocks (the actual map is a part of Morbinning 
Catchment located near York, WA) was partitioned into a 50 m grid.  Grid elements in paddocks 
where field pea had been grown in the previous year are the sources of infection.  Progress in 
the degree of spore maturity was assumed to follow a curve that has been derived 
experimentally.  Mature spores are released whenever an hourly rain threshold of 0.2 mm is 
exceeded.  The effect of wind on dispersal of spores is simulated explicitly using Monté Carlo 
techniques.  The distance travelled by spores is dependent on wind speed and is generated 
from a half-Cauchy distribution. The direction of travel of the spores is determined by wind 
direction.  Dispersion of spores is modelled hourly. 
The model was run using weather data collected from April to October 2000 at CSIRO-
Yalanbee Experimental Station at Bakers Hill, WA.  Dispersion of spores up to a distance of 
400 m from the source of infection (infected stubble) was calibrated using spore-trap data 
collected weekly for 21 weeks at the research station (see section on Blackspot spread:  
Disease models are based in reality).  To simulate regional and seasonal effects, the model was 
run using location-specific hourly weather data for Mingenew, Merredin and Scaddan for the 
1999 and 2000 seasons.  These runs were made assuming a mid-May emergence time.  To 
simulate the effect of sowing time, the model was also run with later dates.  In all the runs, the 
disease susceptibility period was assumed to be 100 days after seedling emergence.  
In general, the model’s prediction agreed well with all 21 weeks of observed data.  The model 
shows how far and how intensely the disease can spread from the source of infection.  In 
Figure 16, paddocks one and 12 contain infected pea stubble from last year.  With this 
assumption, the model predicts regional difference (A vs. D vs. E), seasonal variability (A vs. 
C)), and sowing time effect (A vs. B).  Figure 16 F shows what part of Baker’s property, if any, 
can be affected by his neighbour's infected paddocks located above his property.  The direction 
of prevailing wind during rainfall events is shown to be a key driver of infection and 
consideration should be given to planting upwind of last year’s pea paddocks where possible. 
Although the model is in its preliminary stage, its potential is demonstrated!  Given that the 
efforts are continued both on field experimentation and modelling, the model could be an 
important decision support tool for the management of blackspot disease in field pea. 
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Figure 16. Spread of blackspot disease in field pea from the infected stubble located in the 
paddocks 1 and 12.  The crop emergence time (designated as sowing time) was 
considered as mid-May except for ‘B’ which was late, end late-June. 
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Pulse disease diagnostics 
N. Burges and D. Wright, Department of Agriculture Western Australia 
The diagnostic service is a valuable tool for sustaining productive crop industries in WA.  The 
service helps growers to respond appropriately to significant disease constraints, and prevents 
over reaction to minor or perceived disease threats.  The majority of pulse samples received 
during 2001 were from the North West, Central, and North East and Central regions, belonging 
to the newly defined Agzones 1, 2 and 4.  The diseases diagnosed in pulse samples were 
ascochyta blight in chickpea, and black spot, downy mildew and bacterial blight in field peas. 
Another late start to the season and dry, warm conditions resulted in low seasonal disease 
impacts and less than normal demand for broadacre diagnostic services.  A total of 213 
samples were received by the service this year.  The number of samples has remained low over 
the past two years due to the late starts to cropping and dry conditions in the 2000 and 2001 
growing seasons. 
Pulse and oilseed samples made up 23% of the total number of samples received.  The 
breakdown by crop for pulse and oilseed samples was as follows:  lupins 64%, field peas 16%, 
canola 8%, chickpea 6%, faba bean 4%, and lentil 2%.  The number of samples received this 
season with root disease, leaf disease and physiological problems were of equal proportion.  
The diseases that occurred with the highest frequencies in pulse crops included: 
• root lesion nematodes in chickpeas (2 out of 3 samples); 
• downy mildew in field peas (3 out of 8 samples); 
• black spot in field peas (2 out of 8 samples). 
Bacterial blight (Pseudomonas syringae pv. pisi) 
Bacterial blight of field peas is caused by the bacterium Pseudomonas syringae pv. pisi.  This 
disease affects all above ground parts of the plant, and can cause significant crop losses if the 
environmental conditions favour the development of the disease.  Symptoms of the disease are 
small, water-soaked spots on leaves and stipules, stem lesions can also occur.  Bacterial blight 
in field peas was detected for the first time in WA in 2001 in a commercial crop. 
Due to the warmer, humid conditions in spring this season, the incidence of bacterial disease in 
broadacre crops increased compared to previous seasons.  A number of field pea samples 
were received showing symptoms of water-soaked leaf lesions, and brown streaks on the stems 
and petioles.  The bacterial pathogen that causes bacterial blight was determined to be the 
cause of disease in these crops.  These samples were submitted from Agzones 2 and 5. 
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Viruses in pulses 
Incidence of virus diseases in chickpea  
J. Hawkes1, D. Thackray1 and R. Jones1,2 
1CLIMA, The University of Western Australia  
2Department of Agriculture Western Australia 
Cucumber mosaic virus (CMV), alfalfa mosaic virus (AMV) and pea seed-borne mosaic virus 
(PSbMV) are transmitted by aphids and are seed-borne viruses in chickpea in WA.  
Luteoviruses, including BWYV, cause major problems in chickpea in NSW, and infection with 
BWYV is widespread in WA in field pea and canola crops.  With BWYV, the primary inoculum 
source is weeds infected with the virus, in particular wild radish.  Aphids moving through 
chickpea crops after feeding on weed infection sources spread BWYV to healthy plants during 
probing. 
A model forecasting aphid build-up and CMV spread in lupin crops is being adapted to forecast 
virus incidence and resulting yield losses in chickpea crops.  Data on virus spread in chickpea is 
required for validation of the model to ensure accurate forecasts of spread over a range of 
seasons and at different locations. 
In 2000 and 2001, rectangular 60 m x 40 m plots were sown with chickpea (cv. Sona) at 
Department of Agriculture Research Station sites at Avondale, Merredin and Mount Barker (and 
at Badgingarra in 2000).  Plant sampling and aphid monitoring were done within a 20 m x 20 m 
block buffered by chickpea on three sides with the fourth, windward edge, exposed to wild 
radish as a potential source of BWYV.  Nearby pasture was a potential source of AMV.  
CMV-infected chickpea transplants (30/block) were introduced into each sampling area after 
seeding, but prior to germination to simulate 2% seed infection in the blocks.  These transplants 
were placed in a pattern radiating out from the centre point of the 20 m x 20 m sampling area, 
along diagonal lines.   
The blocks were monitored fortnightly for the presence of colonising aphids and spread of 
BWYV, CMV, AMV and PSbMV.  Presence of aphids was assessed in situ on 50 whole plants 
chosen at random or, later in the growing season, on a 10 cm long shoot tip on each of 50 
plants.  Colonising aphids were identified to species level.  On each visit, 200 tips per sampling 
area were randomly sampled for virus testing by walking in a ‘W’ pattern through the area.  
Samples were also collected from wild radish plants growing nearby to test for BWYV.  Samples 
were tested for BWYV using tissue blot immunoassay (TBIA) and for CMV, AMV and PSbMV by 
enzyme-linked immunosorbent assay (ELISA).   
In 2000, virus levels were low at all sites and any spread that did occur was late in the growing 
season.  CMV spread was first detected at Badgingarra in mid-August, at Merredin in early 
August and at Mount Barker in early October (Table 67).  BWYV was found only at Badgingarra 
and was first detected in early September.  AMV was only found at Avondale being first 
detected in mid-October.  No PSbMV was detected at any of the sites.  No colonising aphids 
were recorded in in situ counts done in the Avondale, Merredin and Mount Barker chickpea 
blocks.  At Badgingarra, one winged cowpea aphid and a number of nymphs were found on one 
occasion (26 July).   
Because of late aphid arrival in 2001, virus spread started late in the growing season at most 
sites.  CMV was first detected in chickpea in mid to late September at all sites, while AMV was 
first detected at Merredin and Mount Barker in early October, and not at all at Avondale 
(Table 65).  BWYV was not detected at Avondale or Mount Barker until mid to late October, but 
was first found at Merredin in late August.  No PSbMV was detected at any of the sites.  
Incidences of CMV and AMV remained low at all three sites and the level of BWYV infection 
remained low at Avondale and Mount Barker.  However, incidence of BWYV was high at 
Merredin, reaching 30% at final sampling.  At Avondale, a small number of cowpea aphids 
(Aphis craccivora) were found colonising the chickpea block from late September until late 
October and on one occasion (26 September) a spotted alfalfa aphid (Therioaphis trifolii) was 
also found in the crop.  Heavy infestations of cowpea aphids were found colonising a few 
chickpea plants in the block at Merredin in late August.  Aphid numbers peaked at an average 
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of three aphids/shoot with 72% of shoots infested on 26 September after which numbers 
declined sharply.  No colonising aphids were found at Mount Barker.   
Table 67. Incidence of BWYV, CMV, AMV and PSbMV in chickpea validation blocks in 2000 and 
2001 
Site 
% BWYV % CMV % AMV % PSbMV 
2000 2001 2000 2001 2000 2001 2000 2001 
Avondale 0 0.5 2 2.6 4 0 0 0 
Badgingarra 1.5 N/A1 2 N/A 0 N/A 0 N/A 
Merredin 1 30 0 1.5 0 1 0 0 
Mount Barker 1 4 0 7 0 1 0 0 
1 N/A = not applicable as there was no chickpea block at Badgingarra in 2001. 
In general, aphids seldom colonise chickpea, however winged aphids moving through chickpea 
crops and probing briefly while searching for their preferred hosts can lead to considerable virus 
spread when they arrive and start spread early.  Due to the late arrival of aphids in both years at 
most sites, only low levels of virus spread were anticipated in most of the chickpea blocks.  This 
is what transpired with CMV and AMV.  The incidence of BWYV found at Merredin in 2001 was 
surprisingly high and is cause for concern for potential infection levels in chickpea crops in 
years of earlier aphid arrival.  There was greater summer rain at this site than at the others in 
2001 leading to relatively earlier aphid arrival, with aphids first seen in late August.  However, by 
that time many CMV transplants had died or been shaded out by the crop and were 
inaccessible for aphids to spread CMV.   
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Insect pests 
Risk assessment of aphid feeding damage on pulses 
O. Edwards, J. Ridsdill-Smith, and R. Horbury, CSIRO Entomology 
Aphid problems in pulses are expected to worsen with increased areas planted, additional 
cropping in higher rainfall areas, and the development of aphids resistant to insecticides.  There 
are three major aphid pests of grain legumes in WA:  the green peach aphid (GPA), Myzus 
persicae; the bluegreen aphid (BGA), Acyrthosiphon kondoi; and the cowpea aphid (CPA), 
Aphis craccivora.  Each of these aphids also feeds on other host plants, which include broad-
leafed weeds, pastures, and other crops.  The key to managing aphids on pulses in the WA 
cropping regions will likely be to integrate several strategies including:  (1) suppressing aphid 
populations early in the season on alternative crop and non-crop host plants;  (2) improving 
plant resistance to aphids in lupins, pulses and pasture;  (3) improving the efficacy of biological 
control by habitat manipulation or the importation of additional agents; and  (4) occasional 
pesticide applications when outbreaks occur.  Management decisions can be made easier with 
some knowledge of the risk posed by aphids in any particular season. 
This research was conducted to determine the risk posed to five grain legumes (chickpea, faba 
bean, field pea, lentil, narrow-leafed lupin) from aphid feeding damage.  The calculated risk 
values are based on the predicted build up in numbers of three different aphid species (green 
peach aphid, cowpea aphid, blue green aphid), and are presented by ecoclimatic zone.  The 
numbers of each aphid species, and the resulting risk of feeding damage, are influenced by four 
key factors: 
(1) The timing of the break of season, which affects the potential for aphid population growth 
during the season. 
(2) The alternative plants hosts available before crop emergence, which determine the aphid 
species composition and relative numbers of each. 
(3) The weather during the season, which affects the growth of each aphid species 
differentially, and 
(4) The suitability of the pulse species to attack by each aphid species. 
Three maps are presented for each grain legume species, also showing the variation in risk 
expected due to early, middle, and late breaks of season (Figure 17).  The time of the break in 
season has a huge impact on the risk of aphid feeding damage for two major reasons.  First, an 
early break to the season will result in more aphid generations during the season, resulting in a 
much larger population by the end of season.  Secondly, an early break to the season allows 
the aphid populations to build up on alternative hosts when the temperatures are higher.  As a 
result, many more aphids are present to immigrate into pulse crop paddocks.   
The maps are based on the average performance of 30 clones of each aphid species.  For most 
pulse species, there is significant variation in aphid performance among clones.  An additional 
map has been presented showing predicted risk on an ‘ideal pulse host’.  This map has been 
presented because for all crops except chickpea, there are aphid clones present in WA that can 
cause that level of damage.  As such, there is always the risk of higher levels of damage if 
these specific clones invade particular paddocks.   
Only chickpea showed virtually no risk of aphid feeding damage under all conditions.  Narrow-
leafed lupin was the most susceptible of the grain legumes tested, but this risk can be reduced 
by using resistant varieties.  In average climatic conditions, the risk of aphid feeding on pulses 
was low except in years with an early break.  The risk, however, is much higher when spring 
temperatures are above average. 
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Figure 17. Variation in aphid risk expected due to early, middle, and late breaks of season for 
grain legume species (detailed colour figures In Farming Ahead, January 2002 issue, 
No. 121, pp. 30-31). 
Optimum spray timing to control aphid feeding damage of faba bean 
F. Berlandier, Department of Agriculture Western Australia 
Aphids are common pests of faba bean crops in WA and in addition to transmitting viruses, can 
cause damage in their own right by feeding.  Earlier work has shown that aphids can reduce 
faba bean yields.  It is important to determine the optimum time to apply the spray, both to 
minimise input costs and to avoid application when it may be too late to get an economic yield 
response.  This section reports a trial at Merredin that tested the effect of controlling aphid when 
30% or more of plants were infested (= aphids easily seen) on faba bean varieties (Fiord and 
Fiesta). 
Healthy faba bean seed was sown on 16 May 2001 by cone seeder to achieve a plant density of 
35-40 plants/m2 in plots measuring 20 m x 2.8 m.  Treatments were foliar insecticide 
(Confidor, 60 g imidacloprid/ha) sprays applied either once at threshold, once two weeks after 
threshold (late) or two sprays (first applied at threshold and the second when threshold was 
again breached), and a nil spray treatment.  Treatments were arranged in a randomised block 
design and replicated three to five times.  Numbers of plants infested were assessed every 12 
to 15 days from 12 July 2001 onwards.  Sprays were applied on 22 August, 3 September and 
10 September.  Plots were harvested with a mini harvester on 7 November 2001. 
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Plant density was very even and establishment was good.  High numbers of cowpea aphids 
(Aphis craccivora) were recorded from mid-July and continued to build up until late September 
where close to 100% of plants in the nil spray plots were infested with cowpea aphids 
(Figures 18 and 19).  Seed yields were greatly reduced by aphid feeding damage (P < 0.001) 
when no aphid control measures were implemented.  There was no difference in seed yield 
between varieties where the same spray treatment was applied, and so values for the two 
varieties were pooled.  Mean seed yield was 1905 kg/ha and 2003 kg/ha for Fiesta and Fiord 
respectively (Table 68).   
Note that these results apply only to control of aphid feeding damage; spray recommendations 
for virus control are different. 
Table 68. Effect of controlling aphid feeding damage with foliar sprays on faba bean seed yield 
(kg/ha, n = 4) 
Treatment Seed yield 
Single spray at threshold 2495 
Single spray two weeks after threshold 1998 
Two sprays 2481 
Nil spray 843 
LSD 5% 355.1 
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Figure 18. Effect of different spray treatments on aphid infestation of faba bean cv. Fiesta plants 
at Merredin Research Support Unit. Down arrows indicate spray application.  Two spray 
treatment is indicated by down arrows with broken lines. 
 
Figure 19. Effect of different spray treatments on aphid infestation of faba bean cv. Fiord plants at 
Merredin Research Support Unit. Down arrows indicate spray application.  Two spray 
treatment is indicated by down arrows with broken lines. 
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Incorporation of pea weevil resistance into a field pea variety 
O. Byrne1 and D. Hardie2 
1CLIMA, The University of Western Australia  
2Department of Agriculture Western Australia 
To facilitate the selection of resistant lines most suitable for subsequent backcrossing, an index 
of desirable traits was devised.  This ‘Wildness Index’ was based on phenotypic characters of 
agronomic importance.  The Wildness Index was used in association with resistance ranking to 
select candidate lines for further backcrossing into an elite variety.  
A multivariate analysis was conducted using principal components.  A correlation matrix based 
on the following characters was used:  per cent pea weevil infestation; weeks to flowering; first 
flowering node; basal branching; seeds/pod; seed weight; flower colour; seed colour; seed 
shape.  By ranking the traits, those of low loading (low significance) were removed from the 
overall ‘Wildness Index’ and included weeks to flowering, first flowering node and seed shape.  
The results show that 73% of the variation is explained by the first three components (Table 69).  
The Wildness Index values are determined by the PCP analysis, relative to the parental values.  
In this analysis, PCP scores for Pennant (variety) is +3.8 and for ATC113 (wild) is –3.2 
(Table 69, Principal Component Scores).  The pea weevil resistant F5 line ‘14.06.3.4’ had the 
lowest ranking for ‘wildness’.  It was among those selected for further backcrossing. 
Table 69. Principal components analysis of ‘wildness’ traits in cultivar and wild pea 
Latent roots 
1 2 3 4 5 
2.520 1.560 10.45 0.969 0.771 
Latent vectors (loadings) 
 1 2 3 4 
F2 Infestation 0.29221 0.47399 -0.44066 0.22798 
F3 Infestation 0.49408 0.14782 -0.31166 0.23919 
Inner flower colour 0.47872 -0.34945 0.09358 0.12 
Node of 1st flowering -0.25480 -0.28707 -0.68937 -0.12743 
Outer flower colour 0.45681 -0.36303 0.14657 0.19625 
Shape of seed 0.11222 0.49751 -0.07918 -0.22669 
Weeks to flowering -0.29189 -0.26235 -0.30583 0.60436 
Weight of seed (g) 0.26445 -0.31752 -0.32158 -0.63282 
Percentage variation (after removal of low-loading traits) 
1st 2nd 3rd 4th 5th 
43.10% 18.38% 11.86% 10.00% 8.73% 
Principal component scores (parental and F5) 
Variety/line 1 2 3 4 5 
Pennant 3.8568 1.1618 -1.5951 0.8884 -0.4760 
ATC113 -3.2137 0.3098 0.4754 0.2189 0.7341 
1.06.1.3 -2.7880 0.5693 -0.2164 -0.7769 1.2856 
14.06.2.5 -2.3876 0.6888 0.9457 0.2860 0.1032 
14.06.3.4 -0.6897 2.0070 -0.3530 -1.2455 1.1383 
14.06.3.6 -2.8426 1.2384 -1.1441 0.7373 -0.7066 
21.24.2.5 -2.1279 0.6377 -0.6688 1.9167 0.1768 
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The first two components were plotted showing the distribution of parents, F3 (plant) and lines 
selected for further backcrosses (F5) (Figure 20). The F3 and F5 progeny distributed into two 
groups:  susceptible progeny grouped together with the lower score for ‘wildness’ and resistant 
progeny with higher scores for ‘wildness’ as expected from a wide cross.  Lines for advancing 
and for further backcrossing were selected from the resistant progeny grouping. The BCF2 
plants are currently being screened.  It is hoped to isolate resistant lines which will fall closer to 
the cultivar parent and which can be used as material for further introgression of pea weevil 
resistance into a cultivar field pea.  
Figure 20. PCP analysis showing the relationship between pea weevil resistance and ‘wildness’. 
Screening wild chickpea species for resistance to Helicoverpa 
T. Ridsdill-Smith1 and H. Sharma2 
1CSIRO, Entomology 
2ICRISAT, Hyderabad 
Kerry A new project has started to screen the leaves of wild chickpea species for resistance to 
Helicoverpa punctigera in WA and to Helicoverpa armigera in India.  Levels of resistance to 
Helicoverpa in Cicer arietinum germplasm collection are low to moderate, and at times are not 
sufficient to prevent the need for chemical control.  It has been decided to look for different 
resistance genes in the wild relatives of chickpea.  In future projects, molecular marker assisted 
interspecific breeding will be used to introduce diverse resistance genes into the cultivated 
species.   
A fast screening method measuring larval performance is currently used by CSIRO cotton 
entomologists to test for expression of Bt toxin proteins in leaves.  This method is quite 
amenable to screen excised chickpea leaves for resistance to Helicoverpa.  A test can be run in 
less than a week.  Laboratory cultures of H. punctigera have been set up at the Department of 
Agriculture, South Perth and at CSIRO, Floreat.  Laboratory cultures of H. armigera are being 
maintained at ICRISAT.  
The annual chickpea species under consideration are C. bijugum, C. echinospermum, 
C. reticulatum, C. judaicum and C. pinnatifidum.  Controls of C. arietinum (ICC 506EB - 
resistant, and Tyson, Amethyst, ICC 37 and Annigeri as commercial susceptible checks) are 
also included in all experiments.  This year, seeds of 74 accessions were sent from Tamworth.  
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The first trial with excised leaves of 32 accessions is underway in the glasshouse at Floreat.  In 
India 100 accessions have been grown in the glasshouse and in the field.  The first laboratory 
trial with excised leaves is underway at ICRISAT using similar methods.  Larval performance 
(survival and weight) is being measured on growing plants in the glasshouse.  All accessions 
are also planted in the field to allow natural infestations of H. armigera.  This is possible 
because high populations of moths are present in the ICRISAT Farm during all the stages of 
crop growth.  
From the first set of trials this year, it is hoped to identify some accessions showing better 
resistance than in the least susceptible C. arietinum lines or with a different mechanism of 
resistance (e.g. ICC 506 EB, ICCV 7).  The best accessions will be retested together with 
closely related accessions.  It is also planned to carry out more detailed studies on mechanisms 
of resistance. 
Field strategies to manage the evolution of pea weevil (Bruchus pisorum) 
resistance in transgenic field pea 
M. de Sousa Majer1, R. Roush2, D. Hardie3, R. Morton4 and T. Higgins4 
1Curtin University of Technology 
2Waite Campus, University of Adelaide 
3Department of Agriculture Western Australia 
4CSIRO Plant Industry, Canberra 
The pea weevil (Bruchidae:  Bruchus pisorum) is the most damaging insect pest of field peas 
(Pisum sativum) in Australia, causing economic loss by consuming seed contents.  After 
over-wintering, adult pea weevils invade the pea crop at early flowering time in spring and feed 
on pea pollen, prior to mating and laying eggs on immature pods.  Pea weevils appear to be 
capable of increasing population sizes more than 200-fold per generation.  To control the pea 
weevil, the gene for -amylase inhibitor (-AI-1) has been transferred from the common bean 
(Phaseolus vulgaris) to field peas.  In seeds that express the ai1 gene, larval development is 
blocked at an early stage, i.e. first or second instars.  
The provision of a refuge (of non-transgenic host plants) has been widely recommended as a 
strategy for insect resistance management.  For an insect like the pea weevil, where the 
damaging insect life stage cannot move from plant to plant, the preferred strategy is a row or 
seed mixture that assures random mating between susceptible and toxin-surviving adults, but 
where the refuge is as large as can be afforded while still keeping the pest population from 
increasing excessively and damaging the refuge.  
The strategy investigated to reduce the onset of resistance was the provision of a refuge; the 
larger the refuge the better (Figure 21).  To evaluate this, a field trial of 100%, 90%, 80% and 
0% transgenic peas was run in both 1999 and 2000.  Transgenic [T] and non-transgenic [NT] 
field pea (Laura variety) were sown as pure stands (100%T and 0% NT) and in treatments in 
which non-transgenic field peas were sown in strips between transgenic field peas within the 
plot in ratios of 90[T]:10 and 80[T]:20.  This field trial was carried out at six different locations in 
the WA cropping region. Plots measured 20 x 20 m in 1999 and 5 x 5 m in 2000.  Each 
treatment had four replicates and the distance between plots was at least 400 m. 
The results indicated that, relative to the non-transgenic plots, population growth rates of 
weevils were reduced by a factor of 0.11-0.13 in the 80% plots, from 0.12-0.04 in the 90% plots 
and from 0.03-0.02 in the 100% transgenic plots.  However, there was considerable variation 
between years, such that the average population growth rate across all of the 80-90% refuge 
plots was 19.4 fold per year, compared to 171 fold per year in the non-transgenic plots.  
These results suggest that seed mixtures including 10-20% non-transgenic seed can 
significantly dampen population growth, while preserving susceptible genotypes to dilute and 
slow the evolution of resistance.  However, such seed mixtures don’t dampen population growth 
sufficiently to stop pest population growth.  This strategy can be further enhanced by combining 
the transgenic peas with early harvest of the seed, which prevents, if fumigated many of the 
larvae from completing their growth.  Early harvest alone is not sufficient or practical on farms to 
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control the pea weevils, but the combination of transgenic pea plants and early harvest will 
(Figure 22). 
In summary, modelling studies suggest that resistance can be delayed by refuges, the larger 
the better.  For these refuges to be acceptable, additional control tactics will still need to be 
applied.  Such tactics may not be sufficiently effective on their own (such as earlier harvest), but 
could contribute to preventing crop damage in transgenic seed mixtures. 
Figure 21. Simulations of the effect of initial resistance allele frequency and proportion of the 
population in refuge for the evolution of resistance to pea weevil on transgenic peas. 
Except as noted, the survival of heterozygous (RS) pea weevil larvae on transgenic 
peas is 50%.  All RR homozygous pea weevils are assumed to survive without fitness 
costs; all Ss homozygous feeding on peas are assumed to die. 
Figure 22.  Simulated effect of refuge on resistance evolution and pea weevil populations, in the 
presence or absence of additional control methods, early harvest, using estimates from 
field trial run in 1999 and 2000 and assuming an initial resistance allele frequency of 
10-6. 
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APPENDIX I:  Summary of previous results 
Seasons 1991-92 
The Department of Agriculture decided to undertake a new examination of the potential of new 
pulses as alternatives to narrow-leafed lupin in 1991.  Field trials were conducted in 1991 and 
1992 at 13 sites to compare the growth and adaptation of six winter pulses to fine-textured 
alkaline soils (Siddique et al. 1993).  In the relative dry year of 1991, Dundale field pea 
produced the greatest mean seed yields (1.3 t/ha) followed by Fiord faba bean (1.2 t/ha) and 
Yorrel narrow-leafed lupin (0.8 t/ha).  Chickpea (Tyson), lentil (Cobber) and albus lupin (Kiev 
Mutant) all produced mean seed yields of about 0.6 t/ha across all sites.   
Rainfall was well above average in 1992 and mean seed yields increased relative to 1991 in all 
species except field pea, which was affected by waterlogging and increased fungal disease.  
Fiord faba bean produced an average seed yield of 2.9 t/ha followed by Yorrel narrow-leafed 
lupin (1.2 t/ha), Tyson chickpea (1.1 t/ha) and Dundale field pea (1.1 t/ha).  Cobber lentil 
produced on average 0.8 t/ha.  In other trials, an early flowering chickpea line (T1587) and two 
cold tolerant lines from India (CTS) outyielded Tyson.  Lines of Lathyrus, narbon bean and 
vetches were also evaluated with the best lines producing biomass and seed yields equivalent 
to field pea. 
Season 1993 
Overall, rainfall was about average in 1993.  Nine faba bean time of sowing trials were 
established and further selection and variety testing was conducted for all species.  Faba beans 
again produced impressive yields, more than 4.0 t/ha with sowings in early May at several sites.  
Seed yields declined at an average rate of 250 kg per week delay in sowing.  The variety Ascot 
showed excellent resistance to ascochyta blight at Speddingup and produced slightly more 
seed yield than Fiord with a very low level of seed infection suitable for human consumption.   
On average across 12 sites in 1993, the chickpea line T1587 yielded 8% more than Tyson and 
the Indian CTS lines performed as well as Tyson, especially at Muresk where yields were up to 
2.9 t/ha.  Kabuli chickpeas (Garnet and Kaniva) produced up to 2.0 t/ha at Dongara.  The red 
lentil varieties released in Victoria (Digger and Cobber) produced up to 1.4 t/ha at Muresk and 
Merredin, while Matilda was clearly the best green lentil (up to 1.2 t/ha).  Seventeen lines each 
of three Lathyrus species from ICARDA were also tested at three sites.  All lines were later 
flowering than field pea, especially L. ochrus, but some lines of L. cicera and L. ochrus 
produced biomass and seed yields similar to field pea.  Several lines of narbon bean produced 
similar seed yields to faba bean at Mullewa but were significantly less than faba bean at 
Merredin and Muresk. 
Season 1994 
In one of the driest seasons in decades for many parts of the wheatbelt the pulses produced 
respectable seed yields in field trials and farmer paddocks.  For example, Merredin received 
165 mm of rainfall (decile 1) and faba bean produced yields up to 1.2 t/ha, chickpea up to 
0.9 t/ha and lentil 0.8 t/ha.  Field pea again showed its good adaptation in dry years, producing 
up to 1.8 t/ha at Merredin.  Albus lupin also produced up to 2.0 t/ha in the northern wheatbelt. 
Several early flowering (ICCV88202 and ICC14880) and CTS lines introduced from India 
continued to out perform standard Australian varieties by up to 35%.  These lines are earlier 
flowering, taller and have better seed size and colour than Tyson.  Agronomic trials 
demonstrated the benefits of a ‘starter dose of N’, (10-15 kg/ha) and deep sowing (5-7 cm) with 
chickpea and faba bean.  Faba bean, chickpea, lentil and albus lupin yields generally declined 
with delayed sowing. 
In a joint effort between the Department of Agriculture and The Lentil Company, Horsham, 14 
commercial growers produced lentils over 250 ha for the first time in WA.  No major problems 
were encountered and seed yields ranged from 0.4-1.8 t/ha.  In collaboration with CLIMA, 
screening of lentil germplasm from ICARDA, Pakistan and Bangladesh revealed several early 
flowering lines with better adaptation and seed yield (30%) than current Australian varieties. 
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Season 1995 
In contrast to the 1994 season, rainfall was above average for many parts of the wheatbelt in 
1995 and the pulses produced impressive seed yields in field trials and in commercial farmer 
paddocks.  For example, faba bean produced yields more than 4.0 t/ha in several trials, 
chickpea up to 2.5 t/ha and lentil 2.0 t/ha.  Albus lupin also produced up to 2.2 t/ha in the 
northern wheatbelt.  Of the species with medium term potential, vetch, Lathyrus cicera, 
L. sativus and narbon bean showed good adaptation and produced the highest yields. 
Several early flowering and cold tolerant desi chickpea lines introduced from India continued to 
out perform standard Australian varieties by up to 35%, particularly under dry conditions.  These 
lines are earlier flowering, taller and have better seed size and colour than Tyson, and two lines, 
ICCV88202 and ICC14880, were multiplied over summer at Manjimup and during winter at 
Kununurra ready for release in 1997. 
The red lentil industry in WA expanded to 500 ha in 1995.  The crops grew very well and had 
high yield potential but strong winds and rain in late September, just as many of the crops were 
mature, caused lodging and pod shedding.  Harvesting losses were high and seed yields 
ranged from 0.2-1.5 t/ha. 
In collaboration with CLIMA, screening of lentil germplasm from ICARDA, Pakistan and 
Bangladesh revealed several early flowering lines with better adaptation and seed yield than 
current Australian varieties.  These will be evaluated further, however promising lines (ILL590 
and ILL7200) were multiplied over summer in New Zealand for possible release in 1998. 
Season 1996 
Despite the late break to the season in many parts of the cropping areas in WA, good spring 
rains in most districts resulted in above average pulse yields in farmers’ fields.  In the field trial 
program, faba bean produced up to 5.0 t/ha at Kojonup, while desi chickpea and lentil produced 
up to 2.5 t/ha at Merredin.  The late break to the season favoured field pea growth and yield, 
producing up to 2.7 t/ha at Nyabing.  New pulse species (narbon bean, Lathyrus species and 
vetches) also continued to show considerable promise as pulses for WA cropping areas.  In 
collaboration with CLIMA several local selections were multiplied for commercial release. 
Early flowering and cold tolerant selections of desi chickpea (ICCV88202 and ICC14880) 
demonstrated their superior performance over standard varieties, especially at dry sites.  On 
average over all sites, the lines yielded 3-7% more than the standard variety Tyson.  Seed of 
the new lines was again multiplied under irrigation at Kununurra and about 50 t of each line was 
ready for commercial release in early 1997.  Considering these lines were first identified in 1994 
when only 4 kg of seed was available, their release after three years is a major achievement for 
the chickpea industry. 
Seed of the early flowering red lentil lines (ILL7200 and ILL590) were again multiplied over the 
1995/96 summer at Lincoln New Zealand.  These lines produced yields in excess of the 
standard variety Digger at many locations.  Pulse management packages were tested at a 
number of regions.  Potential water use efficiencies for the pulse crops were found to be similar 
to those for cereals.  Suitable choice of pulse species and variety, together with appropriate 
management packages will ensure water use efficiencies are maximised in commercial crops. 
Season 1997 
The season provided mixed results for pulse growers in WA.  Apart from the eastern wheatbelt, 
which experienced a dry winter and spring, moist warm conditions in late September enabled a 
rapid infection of chocolate spot in most faba bean crops.  Fortunately, a dry October halted the 
spread of the disease and the impact on yield and quality was generally small.  Botrytis grey 
mould had a devastating affect on some kabuli chickpea crops at Dongara and low levels were 
also observed in a few desi chickpea crops.   
At the beginning of 1997 pulse prices were quite low, especially chickpea.  However, by harvest 
time prices had increased considerably, particularly desi chickpea and lentil, due to increased 
demand from the Indian sub-continent, decreased pulse production in Turkey and a dry season 
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in eastern Australia.  After a quality management guide was developed and an extension 
campaign were conducted in the middle of the year, the quality of pulses produced in WA 
improved considerably when compared to previous years, in particular faba bean.  Large 
quantities of desi chickpea, field pea and faba bean were exported to various human 
consumption markets.  The quality of lentil seed produced was excellent and the exporters paid 
a premium to growers in WA as part of early shipment contract. 
New desi chickpea varieties (Sona and Heera) and field pea varieties (Magnet and King) were 
commercially released.  Growers multiplying seed of Sona and Heera were pleased with their 
improved seedling vigour, early flowering, plant height, seed size and yield potential compared 
to existing varieties.  Similarly, Magnet and King are significant improvements over current field 
pea varieties for medium and high rainfall regions. 
Early flowering red lentil lines (ILL7200 and ILL590) produced yields in excess of the standard 
variety Digger at many locations in WA and the Eastern States.  Seed of these lines were 
multiplied and will be released through CLIMA.  Vetches and narbon bean continued to show 
considerable promise as pulses particularly for the high pH soils in low to medium rainfall areas.  
Lathyrus cicera also performed well at number of sites and the line ATC80490 will be 
commercially released in 1998 in collaboration with CLIMA.  Pulse management packages, 
including agronomy, disease, weed and pest management, were fine-tuned in a number of 
regions.   
In addition to the existing Mid West Pulse Growers Association, a Central Districts Pulse 
Growers Group (based at Merredin) and Pulse Association South East (based at Scaddan) 
were formed in 1997.  These groups provide a focus for the marketing, production, research 
and extension of pulses in each region and will have input into Pulse Australia. 
Season 1998 
The 1998 season in Western Australia (WA) will be remembered as one where pulse yields and 
quality was good, while prices were good to excellent.  For the second year in succession, 
warm temperatures and moist conditions combined to produce serious infections of chocolate 
spot in August and September throughout most of the cropping areas.  September frosts 
caused some damage to chickpea and field pea crops in southern areas, while faba bean and 
lentil appeared relatively unaffected.  Serious infections of Botrytis grey mould were reported in 
some chickpea crops, mostly in the northern region.   
Good demand from the Indian subcontinent and the outbreak of ascochyta blight of chickpea, 
which severely reduced production in eastern Australia, helped bolster chickpea prices to near 
record highs in 1998.  A container of the superior quality chickpeas Sona and Heera were sent 
to Dubai for commercial splitting and test marketing.  The quality of lentils produced in WA was 
excellent and an exporter paid a premium to growers as part of the early shipment contract with 
overseas buyers.  Faba bean and field pea prices remained stable.   
New varieties of chickpea (Sona and Heera) and field pea (King and Magnet) continue to show 
superior yield and quality over standard varieties.  The first red lentil varieties Cumra and 
Cassab developed for short season environments of WA were commercially released in 1998 in 
collaboration with CLIMA.  The performance of these varieties throughout southern Australia 
has been outstanding, particularly Cassab.  A Lathyrus cicera variety (Chalus) with low 
neurotoxin content and superior seed yield was also released in collaboration with CLIMA.  The 
new faba bean variety Fiesta showed considerable promise for WA conditions with a useful 
level of chocolate spot resistance, producing similar yields to Fiord but with improved seed 
quality.   
Major pulse field days were organised in conjunction with each of the pulse grower 
associations:  the Midwest Pulse Growers Association at Mingenew, the Central Districts Pulse 
Growers Association centred at Merredin, and the Pulse Association of the South East at 
Esperance.  Pulse field walks were also held at trial sites, demonstration sites and farmers 
pulse paddocks which allowed first hand observation of current work on pulse management and 
new varieties.  A major achievement was the publication of ‘The Chickpea Book  -  A Technical 
Guide to Chickpea Production’.  The Pulse Western Australia Council, involving the presidents 
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of the growers associations and research and industry representatives, was formed to discuss 
State pulse issues and provide overall industry coordination.   
Season 1999 
The 1999 season in Western Australia (WA) saw further expansion in the pulse cropping area 
with excellent quality grain and good prices.  The good yields were the result of substantial 
stored soil moisture from summer rainfall, cool conditions together with good finishing rains 
during spring in most parts of the WA grain belt.  Most areas received above average rainfall 
during 1999 with some transient waterlogging experienced in the early part of the season.  
Moderate frost in the Great Southern and Lakes districts, and hail in the North Midlands caused 
some damage to pulse crops. 
The first outbreak of ascochyta blight in commercial chickpea crops was reported during the 
second part of the year in the northern and central cropping region.  Botrytis grey mould was 
also reported in chickpea crops in the northern agricultural region.  A record chickpea crop was 
harvested again in 1999 and a substantial quantity (about 40,000 t) was exported by early 
February 2000.  The quality of chickpea was generally excellent, but some concerns were 
raised about the high proportion of discoloured, speckled and black seed in crops of the new 
varieties in the northern agricultural region. 
Chocolate spot disease was a minor constraint for faba beans in WA in 1999.  Consistent rains 
in August and September allowed delayed sown crops to escape most fungal disease problems 
and produce good yields.  Better than expected yields, higher prices, a very low incidence of 
chocolate spot disease, and availability of a new variety (Fiesta) with improved seed quality and 
disease resistance combined with improved management, had many growers expressing a 
renewed interest in faba bean towards the end of 1999.  A premium of $20-40/t was paid for 
human consumption quality Fiesta faba bean over standard varieties in South Australia (SA). 
Demand for the seed of new desi chickpea (Sona and Heera), field pea (King, Magnet, Helena 
and Cooke), red lentil (Cassab and Cumra), and grass pea (Chalus) varieties remained strong.  
A premium of about $25-$40 per tonne was paid by WA grain traders for good quality Sona and 
Heera over the standard variety Tyson.  Exports of high quality chickpea, field pea, faba bean, 
lentil and vetch continued from WA. 
A limited area (about 500 ha) of very large seeded, high value kabuli chickpea (Macarena) was 
grown under irrigation in the dry winter conditions in the Ord River irrigation Area (ORIA).  
Commercial yields of high value kabuli chickpea (Macarena variety) exceeded 2.5 t/ha fetching 
a premium price of $1500/t.  Promising lines from Spain and Mexico with greater seed size and 
yield than Macarena have been identified in the ORIA.  Seed production of the lines has 
commenced in the ORIA. 
Season 2000 
The growing season in WA during 2000 was challenging for pulse growers, industry and 
researchers alike.  Many areas received substantial unseasonal summer rainfall 
(January/February) that caused flooding in some places (e.g. Esperance).  Most of the cropping 
regions in WA then experienced a late start to the season (mid-late June), lower than average 
winter rainfall, and extremely dry and hot spring conditions.  In addition, locust plagues loomed 
as a threat over wide areas for much of the season, although there was minimal damage to 
pulse crops.  The fungal disease incidence was generally low in the majority of pulse crops.  
Ascochyta blight in chickpea was observed throughout WA, but the yield and quality losses due 
to the disease were minimal where farmers followed the recommended agronomic packages.  
Prices for pulses during 2000 were excellent with historical highs for desi chickpea and red 
lentil.  A premium price ($20-30/tonne) was paid for good quality Sona and Heera over the 
standard variety Tyson and Fiesta received a premium (~ $20) over Fiord.   
Evaluation of introduced chickpea germplasm continued in 2000.  Several kabuli chickpea lines 
from Turkey/International Centre for Agricultural Research in the Dry Areas (ICARDA) have 
demonstrated superior ascochyta resistance and agronomic adaptation in Australia.  Four to six 
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promising kabuli chickpea lines introduced from Spain and Mexico were identified for the high 
value kabuli chickpea industry in the Ord River Irrigation Area (ORIA).   
Germplasm screening nurseries for faba beans were established at Dongara, Merredin, 
Katanning and Esperance.  These sites will be maintained for several years and will be used to 
screen faba bean germplasm under consistent disease pressure.   
In collaboration with CSIRO Livestock Industries (Perth) the nutritional value of Lathyrus cicera 
(cv. Chalus) compared to narrow leafed lupin grain for sheep was undertaken.  Compared to 
lupin grain, Chalus grain appears to be of high nutritional value for sheep, with no adverse 
effects on sheep health. 
A potential new kabuli chickpea variety was released to growers during the year.  The line, 
‘G846-3-9’ (sister line of Bumper) has high yields, excellent seed colour and large seed size, but 
is susceptible to ascochyta blight (similar to Kaniva).  Ownership of the seed was transferred to 
two pulse grower groups (PASE and GSPGA).  Marrowfat pea was identified as a high value 
crop and was shown to be a potentially a lucrative cropping option for spring planting in high 
rainfall regions of the south-west.  The WA company, Premium Grain Handlers (PGH), was able 
to obtain the license (from Cebeco Zaden of the Netherlands) to supply the marrowfat pea 
variety ‘Primo’.   
For the first time, a pulse grower group (PASE) in WA successfully organised direct export of 
Dundale field pea from the Esperance port to Calcutta, India.  In addition, a record of over 
30,000 tonnes of desi chickpeas was taken as a bulk shipment from the Geraldton port in July 
2000.  Finally, the first pulse splitting plant was established by PGH at Fremantle in October 
2000, an important move towards value adding that signifies confidence in the expanding pulse 
industry in WA. 
 
